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How a Modern Railroad Foundry is Equipped 


New Shop of the Delaware & Hudson Co. for the Produc- 
tion of Gray Iron and Steel Castings— Costs of Operation 


HE NEW Colonie foundry of 
the Delaware & Hudson Co., 
Watervliet, N. Y., would 
scarcely be recognized as 
such from its outside appearance, un- 
less it were viewed from the side from 
which the tops of the cupola stacks are 
visible. Designed to harmonize with the 
general style of the Delaware & Hud- 








FIG. 


1—GENERAL VIEW OF THE 


DELAWARE 


son shops, its construction differs 
widely from the type represented by 
most modern foundry buildings. Fur- 
thermore, no expense was spared in 
erecting the building. It is 87 x 176 


feet in floor dimensions, and 62 feet 


high. This unusual height is clearly 
shown in Fig. 9. It is of brick and 
steel construction, with a modified 





& HUDSON FOUNDRY, 
CONVERTER 


SHOWING 


By Edgar Kreutzberg 


monitor type roof. Both the roof and 
the sides are half glass and half brick, 
thus insuring excellent natural illum- 
ination and _ ventilation. 

The Colonie foundry is equipped for 
making gray iron, steel, aluminum and 
brass castings, and it is proposed 
shortly to make provision for the pro- 


duction of malleable castings. Prac- 





THE CUPOLAS AND THE SIDE-BLOW 
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tically all of the equipment was fur- 
nished by the Whiting Foundry Equip- 
ment Co., Harvey, Ill. The cupolas 
are two in number, one having a ca- 
pacity of from 5 to 6 tons an hour, 
and the other from 7 to 8 tons per 
hour. The former, which is 37 inches 
in diameter, is employed for melting 
the steel mixtures and the latter for 
gray iron. The larger cupola is 45 
inches in diameter inside of lining. It 
is also planned to use the smaller of 
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with a storage tank. Good success has 
attended the making of steel castings 
by this process at this plant. 

The hot metal, after it has been 
transferred from the cupola to the 
converter by a crane ladle, is blown 
in the: converter until a test sample 
indicates that it is sufficiently mallea- 
ble to permit of being hammered flat 
after it has been quenched in water. 
The steel is then emptied into a 2-ton, 
bottom-pour, ladle of the Fawcett type, 

















2—THE CUPOLAS 
IRON AND CONVERTER METAL 


- FIG, 


the two for melting malleable mix- 
tures. 

For converting the steel, the foun- 
dry is provided with a 2-ton, Whiting 
converter. Before charging the metal 
into the converter, the interior is 
brought to a white heat by means of 
an oil flame which is 
projecting the jet 
the oil is 


through an 


introduced by 
through a 
supplied under 
underground 


tuyere; 
pressure 
connection 


FOR MELTING GRAY 


FIG. 


FIG. 4—OIL-FIRED, 


which is transported to the casting 
floors by means of a crane. Here the 
larger molds are poured directly from 
the Fawcett ladle, while the smaller 
molds are poured from bull-ladles. It 
usually requires about 30 minutes to 
empty the ladle and at the end of that 
period the metal is only slightly less 
fluid than it was at the beginning. It 
has not been found necessary to add 
aluminum or other oxidizing agents in 


3—CAR TYPE, OIL-BURNING 
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the ladle for the purpose of increas- 
ing the fluidity of the metal. 

The steel castings are molded in 
green sand, which, along with the ma- 
terials for lining the converter, is 
stored in a bin back of the converter. 
At one side of this bin are located 
a pan grinder and a sand mixer. The 
foundry is provided with an _ oven, 
Fig. 7, 12 feet wide, 17 feet long and 
10 feet high, equipped with wide-gage 
tracks, a car and a rolling steel door. 











ANNEALING 
CAPACITY 
DRAWER TYPE 


OVEN, 10 TONS 


CORE OVENS 

It was designed for drying cylinder 
molds and other heavy work, but is 
seldom used because skin drying with 
a blow torch has been found sufficient 
for all ordinary purposes. The steel 
foundry is also equipped with a move- 
able bottom, oil-fired annealing fur- 
nace, designed for the heat treatment 
of steel castings. It is 10 feet long 
and 13 feet, 6 inches wide. The use 
of this furnace has been practically 
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eliminated as it was found that most 
of the steel castings could be put 
through the machine shop satisfac- 
torily without annealing except that 
coincident with the slow cooling of 
the castings in the mold. Thus a very 
considerable saving in the cost of pro- 
duction has been effected. The cast- 
ings made in the steel department 
of the Colonie foundry include loco- 
motive parts, such as driving boxes 
and draw-bars; car castings such as 





FIG. 


5—TILTING 
CAPACITY 


brake-beams; castings for the machine 
shop, such as steel dies, and other 
castings which require considerable 
machining. The output is about 15 to 
20 tons per month. It is proposed 
to use the annealing furnace in the 
future for annealing malleable cast- 
ings. 

A skull cracker with a steel frame- 
work, a drop weight, electric hoist- 
ing machine and electric elevator of 


BRASS FURNACE, 400 
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two tons capacity has been installed 
for the purpose of breaking scrap. 

There is in effect at the Colonie 
foundry a system of complete weekly 
and monthly reports showing in detail 
the production and the operating costs. 
The steel foundry report for the week 
ending April 26, which was a repre- 
sentative period, showed, in part, the 
following results: 


Pounds Per cent 
Good castings produced....... 11,002 53.59 
ES oi cates cateskananaeu 4,577 22.29 


POUNDS FIG. 


FIG. 7—MOLD DRYING AND CORE OVENS 


ROOM <.dss tasnanekadedasseeae 4,951 24.12 
7c leer ee 20,530 100.00 
Per cent of pig to total heat....66.24 per cent 
Tons of steel to one ton of coke.. 4.8 per cent 
Cost per pound for all steel castings 
[OC WO NOR is osc Fnces cc cveeee $0.00412 
P| eB PP PPTT eT errr re 0.00428 
Total cost per pound for labor........ 0.00840 
Total cost of material per pound for 
Ce errr ee ree 0.01656 
SOCKS COUN BOE BOURE. . 6kcccicracciass 0.02496 


Per cent of molders’ wages to total 
Se GE Be oa 5 oeeivcepencueses 48.99 


The foregoing costs do not include 
allowances for overhead charges, such 


6—WHITING 
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as interest on investment, taxes, insur- 
ance, etc. They include only the direct 
costs of production. 

The gray iron cupola, located cen- 
trally alongside the steel-making cu- 
pola, is served either by crane ladles 
handled by a 10-ton, three-motor, 60- 
foot span, cab-operated, Shaw crane, 
which commands the entire foundry 
floor, or by ladles mounted on a truck 
which moves on a narrow-gage track. 
There are available a 5-ton ladle, two 


SIDE-BLOW STEEL CONVERTER 


2-ton ladles and several smaller ladles, 
in addition to the bull ladles and hand 
ladles. For drying-out the ladles after 
they have been lined, an oil-burning 
drying stand has been installed. The 
cupolas are provided with the usual 
air-pressure gages. The blower room, 
which is located on the gallery back 
of the cupolas, contains 
blowers. 

The principal products of the gray 


two Roots 
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iron department are locomotive grate 
bars, general locomotive and car cast- 
ings and brake shoes. About 200 tons 
of gray iron castings are made month- 
ly, of which the production of grate 
bars averages 60,000 pounds. Two 
stripping plate molding machines and 
one roll-over machine are employed 
for making brakeshoes,-and one roll- 
over machine in .making locomotive 
shoes and wedges. Two roll-over 
shoes are devoted to making car bind- 
ers and center plates. For the floor 
work a large number of Sterling steel 
flasks are used, while the bench work 
is done mainly in snap flasks. 

The core department is equipped 
with three Whiting ovens of the draw- 
er type for drying small cores, and 


FIG. 


one oven, 7 feet wide, 17 feet long 
and 10 feet high for drying cores for 
large locomotive castings. The latter 
is provided with a rack truck which 
runs on a wide gage track. A 4-ton 
electric jib crane commands the core 


ovens, as well as a portion of the 
molding floor. 
Gray Iron Foundry Operations 


The monthly report for June showed 
the following results in the operation 
of the gray iron department for that 
month: 





Result of Melt Pounds Per cent 
Geod castings produced....... 401,703 92.64 
NON SS fon ccna sabakiosaeVeaeee 1,890 0.44 
DA Be cc cscnewssliceas ne 30,016 6.92 

MP INR. hak Ka xk 433,609 100.00 


9—EXTERIOR VIEW 
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Good castings produced Pounds 
I OE cbc ncceucs cdcsewacnes wet 147,491 
I MUNN Ro Pinu ice vadee Poeeweneea 76,900 
CU occ a cnrccnnccagacusaee 532 
pe ae Pe ere rr i 176,780 

RRMUEY Succ Ccwtde ea daanlgde RES ee 401,703 

Cost per pound Labor Material Total 
Brakeshoes ..... $0.00285 $0.00853 $0.01138 
Engine grates .. 0.00710 0.00853 0.01563 
All other castings 0.11739 0.00853 0.01592 

Average . 0.00578 0.00853 0.01431 

Per cent 
Percentage of pig to total heat....... 37.49 
Tons of iron to one ton of coke....... » Gf 
Per cent of molders’ wages to total 
qeomt GF LARGE occ cccccccecccecces 48.78 


In arriving at the above costs, the 
value of pig iron was figured at $18.54 
per gross ton, scrap at $16 and burnt 
grates at $10. Sand, fire clay, fire 
brick, glutrin, coke and all the other 
materials used were figured at their 
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buggies operating che 
railroad. 

The brass foundry is equipped with 
a 400-pound Whiting tilting crucible, 
gas-burning furnace, which may be 
employed for melting any non-ferrous 
metal. Occasionally it is used to run 
off an aluminum heat, but as a rule 
it is operated on brass. The castings 
produced include valves, cocks, ec- 
centric liners, etc. The average melt 
per day is 1,000 pounds. 

For the month of June the cost of 
producing brass castings was as fol- 
lows: 


on industrial 








Pounds Per cent 
Gceod castings produced ...... 22,888 87.50 
Nn cakes cee wees nakacates 110 0.44 
is Ail a 2s ca dk cee eee 3,154 12.06 
Pie WE 3 Bein dvcewe sa 26,152 100.00 
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OF THE COLONIE FOUNDRY OF 
cost prices. The labor taken into ac- 
count included, in addition to the 18 
molders, one craneman, four coremak- 
ers, cupola tenders, etc. 

Running the full length of the foun- 
dry, at a height of 24 feet above the 
ground floor, extends a gallery 36 feet 
wide. This accommodates the cupola 
charging floor, the brass foundry and 
the car brass rebabbitting department. 
A portion of the charging floor is de- 
yoted to the storage of fire brick, clay, 
etc., for repairing the cupolas. The 
floor is served by a 3,000-pound elec- 
tric elevator, which is equipped with 
rails to connect with the industrial 
railroad on the charging floor and in 
the yard. The pig iron, coke, scrap, 


etc., is hauled up on the elevator in 


THE DELAWARE 
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Total cost per pound for all brass castings: 


Labor Material otal 
$0.0133 $0.1612 $0.1745 
Cost per pound for 
all castings 
CO eee $0.0099 
NINN 0 os. ob wecdedecameles 0.0018 
Hee GI ONO once <ccecccnues 0.0016 
Total cost per pound for labor 0.0133 


Ratio of molders’ wages to 
labor, 74.50 per cent. 


total amount of 


Rebabbitting Department 


The department for rebabbitting car 
journal brasses is equipped with -an 
oil-burning furnace containing two 
pots in which the metal is kept molt- 
en. For pouring the metal, the brasses 
are placed against a mandrel. The 
equipment for rebabbitting car journal 
brasses was only recently installed by 
the Delaware & Hudson Co. 

There is located on the gallery floor 
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a magnetic separator for separating 
iron from brass turnings and borings. 
The gallery is provided with a door 
which opens upon a platform com- 
manded by the 10-ton traveling yard 
crane, 

The cleaning department, which is 
located under the gallery at the south 
end of the foundry, is equipped with 
grinders, three 36 x 60-inch exhaust 
tumblers, etc. 

The foundry yard contains a shed, 
16 x 100 feet, which contains separate 
compartments for the storage of mold- 
ing sand, coke and core sand. Pig 
iron and scrap are unloaded from cars 
by a 10-ton magnet which can be at- 
tached to the yard 
quired. 


crane when re- 
The narrow gage track is 
provided with a scale for weighing the 
materials charged into the cupola. 
The foundry is equipped with auto- 
matic sprinklers and is heated by a 
hot blast system installed by the B. F. 
Sturtevant Co., Hyde Park, Mass. The 
heating apparatus, located in the cen- 
ter of the building, is suspended from 
the roof trusses 45 feet above the floor. 
The fan discharges into a 57-inch heat- 
ing duct which runs directly 
the building and there ex- 
tending in both directions to the ends 
the shop. The contains 3,360 
square feet of radiation. The fan is 
a 140-inch Sturtevant steel plate ex- 
hauster, and is belt-driven by an 18- 


across 
divides, 


heater 


horsepower motor, running at a speed 
of 228 revolutions per minute. 


Lining Driving Wheel Hubs 
Although 
the hubs of locomotive driving wheels 
at the Delaware & Hudson shops is 
located in the machine shop, this work 


the equipment for lining 


is considered as a part of the foundry 


department. The company’s method 
of lining hubs of driving wheels is sim- 
ilar to that employed at other railroad 
shops, except that the linings are cast 
in brass instead of babbitt metal, as it 
has found that brass gives a 
better wearing surface for the driving 
boxes. 


been 


Before casting the lining, four 
or six steel studs, having inverted con- 
ical heads, are screwed into the hub 
of the wheel for the purpose of giving 
the brass lining a firm grip on the in- 
terior of the hub. The studs are 
screwed in far enough that the 
heads will not extend above the sur- 
face of the lining after the latter has 
been cast and turned off. 

The pattern-making department is 
located in a two-story, 50 x 80-foot 
building situated north of the foundry. 
It is of similar.construction to the 
foundry. The first floor houses the 
pattern-making shop which is equipped 
with planer, jointer, circular and band 
Saws, trimmer, pattern benches, turning 


so 
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lathes, gluing press, etc. The pattern 
storage is located on the second floor. 
The patterns are kept in lofts which 
are designated by letters, the shelves 
and sections being numbered. By 
means of a card file, kept in the foun- 
dry office, the location of each pattern 
is noted by recording the shelf and 
section numbers and the section letter. 
All machinery in the pattern building 
is motor-driven. The pattern building 
is equipped with an automatic sprink- 
ler system and a steam heating plant. 

J. H. Manning, superintendent of 
motive power, is in general charge of 
the foundry department and V. Z. 
Carcristi was consulting engineer for 
the Delaware & Hudson Co. in charge 
of the entire construction. 


Stopping-Off An Air Chamber 
By J. A. Shelly 


Stopping-off a part of an air cham- 
ber mold is by no means a novelty i 
foundry work, but methods differ in 
various localities and, therefore, it 
might prove of interest to the rising 
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METHOD OF STOPPING-OFF AN 


CHAMBER 


AIR 


generation of patternmakers and mold- 
ers to know how we do this work in 
corner of the lot. The type of 
air chamber which we produce is in- 
dicated in Fig. 1. It is our practice 
to make the pattern suitable for the 
shortest chamber with the bottom or 
neck section of the pattern loose, as 
indicated in this sketch. The core 
box also is parted at a corresponding 
point and the lengthening of the pat- 
tern ands core box, therefore, is a 
simple operation. Recently we _ re- 
ceived an order for a chamber smaller 
than our shortest pattern. Fig. 2 
shows the pattern after the neck sec- 
tion was removed and the dotted lines 
indicate the desired shape of the cast- 
ing. In this case stopping-off was 
accomplished as follows: As the re- 
movable end of the pattern was of 
the correct size, one-half was used for 
a stopping-off piece. A core print was 


our 


placed on thé end of the pattern to 
the 


match the one on stopping-off 
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piece and it was of such a length that 
it kept the flange away from the end 
of the mold the proper distance to 
insure the correct length over-all. A 
plan view of the mold with the stop- 
off piece in position is shown in Fig. 
3. Shortening the core box was a 
comparatively simple operation. 


Dont’s For Crane Operators 

In a recent Safety Bulletin issued 
by the Inland Steel Co., Chicago, S. 
F. Matheny, crane foreman, contrib- 
uted the following “Don’ts for Crane 
Operators”: 

Don’t fail to ring your bell when 
moving the crane or hoisting a load. 

Don’t hoist loads not in line with 
the trolley. 

Don’t lower material in a car until 
you are certain there is no one in the 
car in a position to be injured. 

Don’t move any load without a sig- 
nal from the proper man. Recognize 
the signal from one man only. 

Don’t hold loads with magnets 
above persons on the ground or above 
points where persons may walk. 

Don’t go on the crane runway or 
cross from one crane to another by 
walking on the crane runway. 

Don’t use your crane to move cars. 

Don’t allow men to ride on a load 
carried by the crane or crane 
hooks or trolley. Refuse to move. 

Don’t drag slings, chains or cables. 
Carry them high enough to clear 
men and machinery on the floor. 

Don’t fail to have the burden block 
as low as possible when working on 
the hoist or removing the armature. 
Don’t go, or permit any one else 

go, on top of the crane without 
opening the safety switch on top of 
the crane and placing a “Danger—Do 
Not Move” sign on the switch. 


on 


to 


Don’t leave your crane without 
opening the main switch. 


Don’t close a switch until you are 
sure it is safe to do so. Examine the 
trolley carefully. 

Don’t fail to test the hoist brake 
when handling heavy loads, particu- 
larly hot metal, by throwing the con- 
troller “off” position after the load 
has been lifted a few inches; if the 
brake does not hold the load, do not 
move the crane until it has been re- 
paired or adjusted. 


The Sand Mixing Machine Co., 220 
Broadway, New York City, recently 
has made installations of its auto sand 


cutter in the following malleable 
plants: Fort Pitt Malleable Iron Co., 
McKees Rocks, Pa.; Franklin Park 


Foundry Co., Franklin Park, Ill.; Vul- 
can Iron Works, New Britain, Conn., 
and the Pratt & Letchworth Co., Buf- 
falo. 








A British Founder's Viewpoint of Semi-Steel 


Discussion of This Process as Practiced in English 
Foundries, With Suggestions for Overcoming Difficulties 


RONFOUNDERS have long 

been impressed with the lim- 

itations of cast iron, caused 

by the nature and quantity 
of the various elements which are in- 
evitably associated in that product. 
This impression becomes accentuated 
by the knowledge that steel, which ex- 
hibits such superior mechanical quali- 
ties, is really a purified or refined 
cast iron. Various suggestions for 
improving the qualities of the metal 
by introducing other ingredients into 
its constitution have, from time to 
time, been proposed. 

The method in which we are partic- 
ularly interested at present, is that 
of casting from mixtures of pig iron 
and steel in varying proportions, the 
product being known by the some- 
what euphonious title of semi-steel. 
The choice of name is rather unfor- 
tunate, because the casting produced 
possesses none of the special virtues 
which we associate with steel. It 
lacks ductility and can be neither 
forged nor welded. The utmost that 
can be claimed for the mixture is 
that it is a superior form of cast 
iron. 


Difficulties Involved 


Concerning the process itself and 
the benefits which are claimed to be 
conferred upon the casting, there is, 
in this country at least, considerable 
diversity of opinion. The difficulties 
connected with the melting of steel in 
the cupola and the prevalence of hard 
spots and sponginess appear to some 
as insurmountable. It is these diffi- 
culties which this paper proposes to 
investigate, in the hope that the 
theories and explanations offered may 
be of some service to others in over- 
coming their troubles with 
steel. 

The notion that castings could be 
improved in their mechanical prop- 
erties by mixing wrought iron, which 
may be considered to be a very mild 
steel, or steel itself with pig iron 
is by no means a new one. So far 
back as 1846 we find in the records of 
the patent office that a Mr. Sterling 
took out several patents for a method 
of toughening cast iron by melting 


semi- 


*From a paper presented at the 
meeting of the British Foundrymen’s 
tion. 


annual 
Associa- 


wrought scrap and pig iron together. 
He claimed that with 10 per cent 
wrought scrap he got an increase of 
10 per cent in the strength of the 
casting, with 20 per cent the increased 
strength was 30 per cent, and with 
30 per cent the improvement in the 
strength was 60 per cent. The last 
figures represent the maximum im- 
provement claimed by Sterling for his 
process, as he states that with greater 
percentages of scrap, the strength of 
the casting was found to decline. With 
regard to practical working of the 
process he makes the significant state- 
ment, that the improvement depended 
very largely on the nature of the pig 
iron and that some brands proved 
more suitable than others. 


.Earliest Method 


The difficulty of fixing on the suit- 
able brands of iron, along with the 
inevitable difficulty of 
casting sound 


melting and 
castings from such 
mixtures, are doubtless responsible for 
the method not having been commer- 
cially pursued. 

Sterling’s method 
mixture involved 
wrought iron in the pig beds and 
casting the pig iron round it. His 
idea was that both metals would melt 
and come down together in the cupola, 
thereby producing a 
result. 


of preparing the 
the placing of 


homogeneous 


In America, the increasing shortage 
in the supply of cold-blast irons 
caused the ironfounders there, and 
especially those who were interested 
in the manufacture of rolls, pinions, 
car wheels, etc., to direct their at- 
tention to the finding of a substitute. 
Through perseverance and close atten- 
tion to details, the casting of so-called 


semi-steel mixtures has become an 
important and integral part of the 
American foundry business. It is 
common practice in a great many 
machinery and jobbing shops, while 


several of the largest foundries adopt 
the method entirely for all their cast- 
ings. At first much difficulty was ex- 
perienced in getting homogeneous 
metal on account of the steel not 
mixing or entering evenly into combi- 
nation with the iron. To overcome 
this difficulty various expedients were 
adopted, such as Sterling’s method of 
casting pig iron round the steel and 


By M Riddell 


also that of melting pig iron and steel 
scrap together and casting into pigs 
to be remelted for the final casting, 
as is sometimes done with ordinary 
pig iron mixtures. 

In American foundries, ‘chemical 
analysis plays an important part in 
the regulation of cupola mixtures and 
there is no doubt that a large part 
of their success with semi-steel is due 
to this fact. A knowledge of the ma- 
terials at our disposal, as well as of 
their physical and other properties 
and their behavior in the cupola, is of 
immense assistance in obtaining reg- 
ular and satisfactory results. In the 
case of mixtures, such 
knowledge is indispensable for relia- 
ble and satisfactory working. 

All the metalloids which are found 
in pig iron are, in the case of steel, 
regarded as impurities. As is 
known, the process of 
consists in 
ing these 
adding 
such as 
metal 


semi-steel 


well 
steel-making 
first practically eliminat- 
impurities and _ thereafter 
predetermined quantities of 
are to give the 
the character desired. When 
dealing with cast iron, we must take 
the impurities as we find them, and 
endeavor by suitable mixing to keep 
them within for the work in 
hand. The weakness and shortcom- 
ings of cast iron arise from the ex- 
cess of most of these metalloids, al- 
though, at the same time, their pres- 
ence imparts to the metal properties 
which make it peculiarly suitable for 
casting purposes. 


necessary 


bounds 


Importance of Carbon 


Carbon is the most important of all 
the metalloids, as the quality and use- 
fulness of the metal for any purpose 
is primarily determined by the quan- 
tity as well as by the form of the 
carbon present. The proper regulation 
and control of this element is the 
most serious problem the semi-steel 
melter has to solve. If there were no 
reactions in the cupola, the problem 
would be much simplified and the re- 
sults could be forecast with a fair 
amount of accuracy. 

As is well known, pure iron is fusi- 
ble only at very high temperatures. 
One effect of adding carbon to pure 
iron is to lower the temperature at 
which the metal begins to melt. The 
more carbon that an iron contains the 





350 


more readily is it melted. Shortly ex- 
pressed, it may be said that the melt- 
ing point is a function of the per- 
centage of carbon present. 

The temperature required to melt 
alloys with over 2 per cent carbon is 
about 1,150 degrees Cent. If a 1 per 
cent carbon steel is used a tempera- 
ture of over 1,300 degrees Cent. is re- 
quired before melting begins, and if 
the scrap consists of steel rails with 
0.30 per cent or boiler plate with 0.16 
per cent carbon, the initial fusion 
points are proportionately raised. 
These figures indicate approximately 
the temperatures required. 


Scrap Used 


which is 
consists 


Most of the steel scrap 
used in semi-steel mixtures 
of low carbon metal, such as steel 
rails or boiler plate. When it is con- 
sidered that the very high temperatures 
necessary to melt this material are 
not usually attained in cupola prac- 
tice, it is easy to see that, at the very 
outset, the process is confronted with 
a difficulty. 

Notwithstanding its infusibility at 
cupola temperatures, steel scrap is re- 
duced to the molten condition in the 
cupola, and it is the more necessary 
that the semi-steel melter should have 
some theory regarding the influences 
at work to render steel fusible, if he is 
to run his practice on scientific lines. 

It has been suggested to the writer 
as a possible solution of the melting 
difficulty, that the iron and steel act 
with respect to each other as do the 
constituents of an_ alloy, that 
the temperature is reduced 
in virtue of the alloy principle when 
the constituents are brought into con- 


and 
melting 


tact. This explanation is not alto- 
gether satisfactory. The two metals 
do not form an alloy as the term 


is generally understood. 
an intimate mixture 
distinct elements, 
copper or 


An alloy is 
of two or more 
such as silver and 
iron and carbon. 

The theory which the writer offers 
is based on the affinity and absorptive 
power of iron for carbon. Under the 
conditions which prevail in the blast 
furnace, iron dissolve 
The actual 


can absorb or 
fully 4 per cent of carbon. 


amount which will be dissolved is 


simply a question of time and tem- 
perature. It is for this reason that 
cold-blast irons contain less carbon 


than hot-blast pig irons. 
cast iron from 


Steel is a 
which this absorbed 
carbon has been largely removed, and 
when we introduce it into the cupola 


among carburizing influences, it will 


set about to recover from its surround- 
ings some of the carbon of which it 
has 


been deprived. The coke, the 
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carbon monoxide gas, and even the 
pig iron itself, will be called upon to 
furnish their share of carbon. It is 
not necessary for the iron to be in the 
molten condition before it can absorb 
the carbon. The action begins soon 
after the metal is at a red heat. It is 
this principle which is the basis of the 
cementation process of steel-making. 

It has already been pointed out that 
the melting temperature is determined 
by the amount of carbon present in 
the iron. What happens, therefore, in 
the cupola is, that the steel absorbs 
carbon, as above indicated, until it 
contains the percentage necessary for 
the temperature of the cupola at the 
time. When this point is reached, the 
steel may be said to be saturated with 
carbon and the slightest increase in 
either the carbon or the temperature 
will make it liquid. For example, if 
the temperature of the cupola is 1,300 
degrees Cent., and the steel scrap 
consists of boiler plate with 0.16 per 
cent carbon, this will remain solid and 
continue to absorb carbon until there 
is 1 per cent present, and whatever 
part of it contains that amount of car- 
bon becomes fusible at that tempera- 
ture. With a higher temperature less 
carbon will be required and with a 
lower temperature more carbon will be 
taken up before the metal is fusible. 
It is questionable if a temperature 
of even 1,300 degrees Cent. is reached 
in general cupola practice. 


Carbon Influence 


It should be noted that the absorp- 


tion of carbon continues after melt- 
ing, and while the steel is in contact 
with the coke, etc. The action is a 


surface one. The outside of the steel 
saturated first, as_ this 
melts off fresh surfaces are exposed 
to the carburizing influences. It fol- 
lows from this fact that the greate1 
surface a given weight of metal can 
expose to these influences, the more 
quickly will the melting take place. 
Thick, chunky pieces of steel will re- 
quire a considerable time for all the 
metal to take up the necessary carbon 
and it is possible for such pieces to 
be carried down to the bottom of the 
cupola before their melting has been 
completed. When this happens, the 
still undissolved steel continues to ab- 
sorb carbon from the surrounding 
molten metal as well as from the coke. 
With massive pieces of steel there is 
the danger of the metal not being 
completely dissolved during the run 
of the cupola, and some interesting and 


becomes 


expensive work may have to be under- . 


taken before the cupola is put in use 
again. 
The melting of pig iron presents a 
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different aspect. In pig or cast iron 
the phosphide eutectic is the last to 
solidify, and this it does at the com- 
paratively low temperature of about 
950 degrees Cent. While some of the 
phosphide gets entangled among the 
crystals which have formed out earlier, 
it becomes more segregated towards 
the center of the pig or casting. When 
the pig iron is put into the cupola 
the center is the first to liquify, and 
by the time the outer portions have 
reached the melting point of cast iron 
the whole mass is ready to collapse. 


How the Steel Melts 


It is evident, therefore, that the re- 
duction of pig iron to the liquid con- 
dition proceeds on entirely opposite 
lines to that of steel, the one melting 
from the inside outwards and the oth- 
er from the outside inwards. By the 
time the mixture has reached the tem- 
perature of the melting zone, it may 
be said that the pig iron has finished 
melting, whereas the steel scrap is 
only beginning to dissolve. The out- 
side of the latter is the only part 
which is meltable, and therefore the 
more outside with the less inside the 
steel has, the more nearly will 
speed of melting approximate 
of the pig iron. 

When steel scrap is added in the 
ladle, the carbon which is necessary 
for fusion at the temperature of molt- 
en iron will. be taken from the sur- 
rounding cast iron. To demonstrate 
that this is what actually takes place, 
and at the same time to gain some 
insight into the melting phenomena 
of semi-steel mixtures, it is only neces- 
sary to examine a piece of soft iron 
or steel rod which has been used in 
the cupola spout. If the rod be brok- 
en at a part where it has been in 
contact with the running iron, the 
fracture will show the soft gray iron 
center surrounded by a narrow band 
of close-grained high-carbon steel. The- 
rod appears as if it had been chilled 
or case-hardened and a trial with a. 
file will confirm this impression. The 
carbon in this case could come only 
from the cast iron, and any portion 
of the rod which had been dissolved: 
off must have contained about 2 per 
cent of carbon, the amount necessary,. 
according to the diagram, at the tem- 
perature of molten cast iron. 

Among the benefits expected from: 
the use of steel in the cupola is that 
there will be a corresponding re- 
duction in the percentage of total car- 
bon in the casting. So far as cupola: 
mixtures are concerned, the foregoing 
considerations show that this expecta- 
tion cannot be fully realized. In prac- 
tice it will be found that the difference: 


its. 
that 
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between the percentage of carbon in 
the pig iron and that in the final cast- 
ing will be but slight, if any. Thus, 
in a 20 per cent semi-steel mixture, 
using a 3.50 per cent total carbon 
pig iron and a 0.16 per cent steel 
scrap, there should be, apart from 
any reactions in the cupola, only 2.83 
per cent of carbon in the casting. The 
results of a number of analyses with 
various percentage cupola mixtures 
show that the steel absorbs sufficient 
carbon to bring its own carbon con- 
tent up to somewhere about 2 per 
cent. It may be slightly less or more. 
Instead of 2.83 per cent carbon, it 
will be found that the casting con- 
tains nearly 3.20 per cent. 

There is, therefore, no-advantage to 
be gained by the use of low-carbon 
steel scrap in the cupola, but rather 
the reverse. No matter what percent- 
age the steel contains originally, it 
must attain the percentage to bring 
it into equilibrium with the tempera- 
ture of the cupola before it will melt 
at all. The less carbon it has to be- 
gin with the longer will it take to 
reach the saturation point. The most 
important point for the semi-steel 
melter to consider is the size and sec- 
tion of the scrap. The cupola will 
look after the carbon. Hot and fast 
melting with the metal cleared from 
the cupola as quickly as possible to 
remove it from the coke is, of course, 
desirable. 

The percentage of total carbon in a 
casting from a ladle mixture will be 
reduced, the reduction depending on 
the proportions of iron and _ scrap 
which are used, and their relative 
carbon contents. For obvious reasons 
the amount of scrap which can be add- 
ed in the ladle is small. There is no 
gain in carbon, and a mild steel will 
give a greater reduction than a high- 
carbon steel from the same propor- 
tions of scrap and iron. As the tem- 
perature falls rapidly, only the thin- 
est of scrap should be used in the 
ladle. 


Silicon in Semi-Steel 


Another element 
consideration in semi-steel mixtures 
is the silicon. This substance derives 
its importance from the influence it 
exercises over the form of the carbon 
in cast iron. In steels all the carbon 
is in the combined form and silicon 
is not desired in that metal. If found 
at all, it is only in traces. In passing 
through the cupola there is a slight 
loss in the silicon of the pig iron. 
Assuming, for the sake of simplicity 
that this loss is compensated for by 
the silicon in the steel, a mixture with 
20 per cent scrap, and a 2 per cent 
silicon pig will give a percentage of 


which calls for 
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1.60 silicon in the casting. With prac- 
tically no alteration in the carbon, 
this reduction in the amount of the 
silicon will result in a larger percent- 
age of the carbon being in the com- 
bined form and thus tend ta make 
the casting hard and brittle. 

Close attention should be paid to 
this reduction and provision made for 
the silicon in the casting being 
brought up to an amount compatible 
with the work in hand. It is recom- 
mended that for light ‘castings, espe- 
cially if they are to be machined, that 
the silicon should be nearly 2 per cent. 
Heavier castings will do with less. 

The other constituents of cast iron, 
with the exception of manganese, de- 
mand only a passing reference. The 
behavior and influence of sulphur is 
the same in semi-steel mixtures as in 
ordinary mixtures of cast iron. There 
is this advantage from a_ semi-steel 
mixture, that the percentage of these 
impurities is thereby reduced. 


Hard Spots 


While hard spots and blow-holes 
are not uncommon in semi-steel cast- 
ings, their presence is due not so 
much to any fault of the process it- 
self as to a failure to understand the 
conditions which govern the process. 

The explanation which is generally 
given to account for the presence of 
hard spots in semi-steel castings is 
that these are caused by imperfectly 
melted steel, implying that the tem- 
perature in the cupola was not high 
enough to melt it thoroughly. One 
of the papers presented at the confer- 
ence in Glasgow two years ago con- 
tained some interesting observations 
on this subject. The writer stated 
that when steel scrap, such as punch- 
ings, was used, there was a chance 
of some of the punchings getting to 
the bottom of the cupola through the 


coke. Once they got so far there 
was not heat enough to melt them 
away. These incompletely melted 


punchings he believed were the cause 
of hard spots. Considering the com- 
position of such scrap, it would ap- 
pear more natural, however, to ex- 
pect that the spots would be soft 
instead of being hard if imperfect 
melting was the only’ explanation. 
As has already been pointed out, it is 
possible to melt or dissolve steel 
scrap in the ladle where the tempera- 
ture is even lower than in the cupola. 

The true explanation is to be found, 
not in imperfect melting, but in im- 
perfect mixing after the metal has 
been’ melted. It is merely a 
question of getting the carbon 
and silicon evenly distributed 
throughout the mass. A simple 
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illustration showing how a hard 
spot can be manufactured will prob- 
ably make this quite clear. We have 
only to imagine a small piece of a soft 
iron or steel rod placed in a ladle of 
hot iron and allowed to lie there 
without being disturbed. As soon as 
the temperature of the piece gets 
high enough it will begin to absorb 
carbon from the iron. When at the 
temperature of the liquid cast iron, 
it will continue to absorb carbon until 
it contains nearly 2 per cent. It will 
take up no silicon at all, and conse- 
quently, if the metal is allowed to 
solidify without being disturbed, a 
spot will be found in the castings 
with a high percentage of combined 
carbon. The obvious remedy was to 
have stirred the metal until the melted 
spot had been completely diffused in 
the surrounding iron. 

Any pieces of steel scrap which 
teach the bottom of the cupola in the 
solid condition will complete the melt- 
ing by absorbing carbon from the 
coke and iron lying in the bed. In 
doing so they will form segregations 
of high carbon but siliconless liquid 
metal and when the cupola is tapped, 
these segregations will be only par- 
tially broken up, with the result that 
they will appear as hard spots in the 
castings. 

The blow-holes found in semi-steel 
are caused largely, if not altogether, 
through imperfect mixing. In a great 
many cases the manganese present in 
the pig iron is sufficient to act as a 
deoxidizer if the metals are properly 
diffused through each other. On the 
other hand, if they are not so diffused, 
patches will be found where both sili- 
con and manganese may be conspic- 
uous by their absence. While these 
patches are solidifying, which they 
will do before the last of the cast 
iron, gases may be evolved and find 
their way into the surrounding liquid. 


Blow-holes in Semi-steel 


To prevent these gas holes many 
workers, following the steel practice, 
add a small amount of ferro-mangan- 
ese to the semi-steel mixture. This 
practice is probably induced by the 
fact that steel is being used, but since 
the casting when properly mixed con- 
sists of cast iron only, an indiscrim- 
inate resort to manganese is not to be 
recommended. The reason why ferro- 
manganese is used in preference to 
ferro-silicon in steel working is be- 
cause of the different effect these 
have on the carbon. In steel all the 
carbon is desired in the combined 
form. Manganese facilitates the for- 
mation of combined carbon, whereas 
silicon has the opposite effect. 

In semi-steel mixtures, as has been 
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pointed out, the carbon percentage is 
little altered, while the silicon is re- 
duced according to the proportions of 
steel and iron which have been used. 
This results in an increase in the per- 
centage of combined carbon in the 
castings. The addition of manganese 
will still further increase the amount 
and may thereby produce a casting 
which will be extremely hard and diffi- 
cult to work. By adding silicon, the 
double function of regulating the car- 
bon and disposing of the blow-holes 
can be performed. The addition of 
either of these agents will fail, how- 
ever, in accomplishing its object if 
the mixing of the whole is not com- 
plete. 

In this connection the importance 
of hot working cannot be too strongly 
emphasized. Not only does the heat 
in the cupola lessen the demand of 
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will contain from 1.70 to 2 per cent 
carbon when melted and base calcula- 
tions on these figures. 

Estimate and provide for the silicon 
in the casting according to this basis, 
keeping in view the section of the 
casting as in ordinary iron mixtures. 

Above all take care that the metals 
are thoroughly mixed, and with this 
end in view have the metal hot from 
the cupola. 

Experience shows that the shrink- 
age and contraction in  semi-steel 
castings are greater than in cast iron, 
the amounts varying with the propor- 
tions used. With the lower percent- 
ages the variation is only slight, but 
it becomes more pronounced as the 
proportion of steel is increased, and 
should ‘be 


provided for by a cor- 
responding increase in the sizes of 
the heads and risers. 
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SKETCH OF 


the steel for carbon, but in producing 
hot metal it thereby the 
proper the ingredients. 
It has been found in practice that 
the aided by having the 
cupola and charge well heated before 
the blast is turned 
somewhat the height of the bed and 
placing the the top 
of this, an opportunity is afforded 
for the steel to soak in carbon in 
preparation for the melting proper. 
The principal rules to be observed 
in melting 


facilitates 
mixing of 


process is 
on. 


sy increasing 


steel scrap on 


semi-steel mixtures may 


be summarized as_ follows: 
Work the cupola hot. 
Select the scrap according to its 


section and avoid massive pieces. 
Use clean scrap. 
Figure that the steel in the cupola 


PATTERN 


AND CASTING 


Owing to the reduction of phos- 
phorus, ete., the range of fluidity of 
semi-steel is shorter than that of cast 
iron and the metal sets quicker. To 
meet this it will be necessary to pour 
hot, involving attention to the refrac- 
toriness of the facing -sand, 
provide ample gates and runners so 
that the metal may get to all parts 
of the mold in the shortest time possi- 
ble. 


Castings made from semi-steel mix- 


and to 


tures show a close-grained structure 
when examined under the microscope. 
The graphite is seen to be in small 
curly flakes. It is due to this influ- 
ence on the structure that the addi- 
tion of steel scrap does undoubtedly 
strengthen a weak and open-grained 


cast iron. 
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A Skeleton Pattern. for a Hurry-Up 
Job 


By J. A. Shelly 

In the accompanying illustration are 
shown a casting and its pattern for a 
job that had to be delivered on short 
notice. The pattern is interesting in 
view of the fact that it represents a 
minimum amount of pattern work. 
When making this model the use of 
hand tools was dispensed with entirely, 
the circular saw, surface planer, trim- 
ming machine and band saw having 
been employed. The arched ends were 
screwed to the bottom flanges and the 
connecting piece between the inner 
flanges was fastened in place. The 
central rib was added last to tie the 
structure together. To complete the 
semi-circle on the ends of the rib and 
to provide. guides for the short: strickles, 
14-inch pieces were attached, as shown 
in the sketch of the pattern. The mold 
was made with the pattern flange side 
down and the lower sides of the arched 
ends were rammed and _sstrickled off 
flush with the outside of the arches. 
A parting was made all around the pat- 
tern and the cope was rammed on top 
of this. After the cope was lifted, the 
sand was strickled from between the 
arched ends to give the required thick- 
ness of metal and to make up the por- 
tion of the arches that were missing in 
the pattern. 


Flux for Cast Iron 
By W. J. Keep 

Question—What is the best fluxing 
material for melting cast iron and what 
is the effect produced by its use? 

Answer—Limestone is the cheapest 
flux that can be used, and a stone 
should be employed containing from 
70 to 80 per cent of lime. The ob- 
ject sought is a fluid slag and mag- 
nesia decreases the fluidity. It is 
difficult to obtain good limestone and 
there is danger of sulphur being pres- 


ent in the stone. For this reason, 
carefully selected fluorspar is more 
certain to produce a fluid slag. Mar- 


ble chips or oyster shells make an 
ideal flux. A fluid slag rises to the 
surface of the melted iron in the cup- 
ola, leaving the iron clean, and such 
a slag will run freely out of the slag 


hole and the cupola drop will be 
clean. One of the most important 
results obtained from a fluid slag 


drawn off as fast as produced is that 
the melting will be regular and the 


‘cupola can be run for a longer period 


before it becomes bunged-up. 


& Co., Chicago, have 
been appointed exclusive sales agents 
for the coke-fired crucible tilting fur- 
nace built by the Ideal Furnace Co. 


Scully-Jones 
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Flectric Furnace in a Steel Casting Foundry 


Description of an Installation Made Recently in a 
Milwaukee Plant by the Metallurgic Engineering Co. 


EMMED in on one side by _ satisfactory from a metallurgical each have their inherent disadvan- 
the growing scarcity and_ standpoint, the saving is not sufficient tages both on the score of price and 


increasing cost of fuel oil to restore the competitive balance be- operating difficulties. The _ electric 
and on the other by con- 


stant improvement in the quality 
of open-hearth and _ converter _ steel 
castings, the crucible steel founders 
have been face to face with a serious 
dilemma for some time. In Mil- 
waukee, the center of the crucible 
steel castings industry, an attempt is 
being made by the Crucible Steel 
Casting Co. to solve the problem by 
the installation of an electric furnace. 
Although the production of electric 
steel, even in small quantities, has 
only recently emerged from its ex- 
perimental stage, the process never- 
theless has features that strongly com- 
mend it. 

The attempts which have ,been made 
to overcome the prevailing difficulties 
in other ways have not resulted sat- 
isfactorily. In some cases the foun- 
dries have installed converters and 
shut down their: crucible furnaces, but 
such a course deprives the producer 
of valuable selling arguments and an 
important class of trade, for converter 
metal cannot honestly be sold as cru- FIG. 2—SIDE VIEW OF FURNACES, SHOWING DOOR CONSTRUCTION AND 
cible steel. In other instances dis- ELECTRODE ADJUSTING WHEEL 
tiltate, naphtha or other cheap _ pe- 
troleum products have been substitut- tween the crucible and other steel furnace is, therefore, 
ed for fuel oil, and while this has casting processes. Also, city gas and last resort for the 
brought some financial relief and is producer gas have been tried, but 





in a_ sense, a 
crucible steel foun- 
des, and for this reason announce- 
ment of the results achieved by the 
Crucible Steel Casting Co. will be 
anxiously awaited. 


The shop of the Crucible Steel 
Casting Co., like most others of its 
class, consists simply of a_ molding 
floor with a battery of Milwaukee 
type, oil-burning crucible furnaces, ar- 
ranged at one side of the plant. Eight 
four-pot furnaces are installed, of 
which four are usually undergoing re- 
pairs. Six men are employed in the 
crucible melting department and _ the 
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output approximates 314 tons per day. 
The tonnage of finished castings is 
from 25 to 40 per cent less, depending 
on the ratio of gates and sprues. 


The electric furnace, which has an 
output of 10 to 12 tons per 24 hours, 
was designed and built by the Metal- 
lurgic Engineering Cc., Monadnock 
building, Chicago It has been in- 
stailed at one end of the molding 
room, in the middle of the floor. 





7 fra - Ample working space has_ been l- 
FIG. 1—ELECTRIC FURNACE, SHOWING CONTROLLER AND BREECH BLOCK ’ all S r E “es . P y 
CHARGING DOOR lowed on a sides of the furnace. 
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The furnace is of 
type, using three-phase current and 
its general arrangement is_ indicated 
in the accompanying illustrations. The 
shell is riveted steel platé and the 
fire brick lining is approximately 16 
inches thick, making a hearth or cru- 
cible about 4 feet in diameter. An 
ordinary acid bottom and lining is 
used. The side walls will have to be 
renewed from time to time when 
the furnace is in operation. Six 
hundred heats are usually obtainable 
from one lining. There are two 
charging doors, one on each side, of 
the breech block type, as indicated in 
Fig. 1. 

The electric current is led to the 
furnace through a 4-inch carbon elec- 
trode which enters at the top. The 
electrode is adjusted by a rack and 
pinion gear at the back of the fur- 
nace. The bath itself, of course, forms 
the negative pole, suitable connection 
being made to the outside circuit. 

The tilting mechanism, which is en- 
tirely beneath the floor, is so ar- 
ranged that the elevation of the spout 


the tilting, arc 


The Artistic Treatment of 


N DECIDING what is the 

right treatment for any ma- 

terial, several features have 

to be considered; for ex- 
ample, the nature and structure of the 
material, the condition and reasonable 
methods of working it and the use to 
which the finished product is to be 
put. 

All materials have their appropriate 
range. The most unpromising material, 
if rightly treated within its range, often 
develops a comeliness and beauty which 
is surprising. When so treated there 
is, at any rate, the charm of fitness 
and appropriateness whicn is possibly 
a large part of what we call art. 
Strained outside its range, or put to 
uses for which it is obviously not suit- 


able, a material shows its limitations, 
is at a disadvantage, and does not 
properly fulfill the purpose for which 


it is used. In the case of cast iron we 
are rarely made to feel that the ma- 
terial has a unique appropriateness for 
its use and position; that for the 
stresses and strains of its office it is 
perfectly adjusted, and that its robust 
strength has a characteristic fitness and 


shaping which is entirely beautiful. 


*From a presented at the annual 
meeting of the British Foundrymen’s Associa- 


paper 


tion. 
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is constant. The furnace is mounted 
in a circular cradle and is tilted by 
a 20-horsepower alternating current 
motor operating a pinion which en- 
gages a circular rack. The tilting 
metor is actuated by an ordinary rail- 


way type controller, placed behind a 
steel plate screen in front of the 
spout as shown in Fig. 1. 
Handling the Metal. 
A. traveling crane which runs the 


length of the molding floor has been 
installed over the furnace. It will be 
used to handle the hot metal in a 
buil ladle. 


Three-phase, 60-cycle current at 13,- 
000 volts is purchased from the local 
electric power company and _ stepped- 
down in transformers at the plant to 
the working pressure, which is adjusta- 
ble, and may be varied from 35 to 220 
volts. The power requirements of an 
electric furnace vary with the amount 


of metal in the charge and other 


By B J Fletcher 


The charm of cast iron as a fine ma- 
terial seldom appeals to us, nor is its 
fineness reinforced by appropriate de- 
sign. Most of the errors made in the 
artistic treatment of cast iron have 
been made through neglect of easily 
recognizable limitations, through  at- 
tempting a style of ornamental design 
to which cast iron cannot possibly do 
justice. 


Early Work in Cast Iron 


In the early days of the use of cast 
iron, primitive methods of manufac- 
ture kept the work well within the ap- 
propriate range, and it is in this, and 
in the work done up to about 1840, that 
we find most fruitful suggestions for 
proper treatment. A break in reason- 
able tradition occurred somewhere about 
the middle of the 19th century, and 
from the wrong ideas of that period 
work in cast iron still suffers. 

What are the conditions and limita- 
tions which should govern the treat- 
ment of cast iron? These may be 
summarized as follows: (1) It is crys- 
talline in structure and is compara- 
tively easily broken by a sharp blow; 
(2) it has to be run with molten metal 
in a sand mold; (3) under-cutting 
should be avoided; (4) where there 
are large inequalities in sectional area 
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conditions, but it is expected that an 
average of 300 horsepower will be 
sufficient. When burning oil, 250 gal- 
lons per ton is considered good prac- 
tice and at 5 cents a gallon, a mod- 
erate price at the present time, this 
brings the fuel cost per ton up to 
$12.50. Even a considerable consump- 
tion of current would not cause the 
electric cost to reach such a figure. 

The metal will be charged into the 
electric furnace cold, but the hearth 
will be kept warm or will be pre- 
herted before charging. Over Sunday 
the temperature in the furnace will be 
maintained by a slow coke fire on the 
hearth. It is expected that a melter 
and helper will be able to operate 
the electric furnace. About 214 hours 
wil) be required to melt down a heat, 
making it possible to take off four 
heats in a 10-hour day. 

Electric steel is made under prac- 


tically ideal metallurgical conditions. 
There is no oxidation, the melting 
takes place in a closed vessel and 


the composition of the bath is at all 
times under definite control. 


Cast lron’ 


the work is liable to break, owing to 
varied rate of shrinkage in cooling; 
(5) smooth and perfectly even sur- 
faces are not as easily obtainable as 
they are in rolled metal; (6) very 
subtle modeling, which would show 
in a white plaster cast, is lost through 
the dark color of cast iron. Its dark, 
opaque color, and certain roughness and 
heaviness difficult to avoid, make it un- 
fit for subtle or minute work. 

The simple richness of modeling 
seen in old fire-backs is both appro- 
priate for molding in sand and also 
entirely suitable for casting with molten 
metal. It is almost impossible to dam- 
age it, and inevitable accretions of soot 
or blacklead still leave the salient 
masses of the pattern in their places. 
The evidence of a movable unit of 
pattern impressed into an open-sand 
mold with a non-mechanical regularity 
—evidence of how the work was done— 
gives these early fire-backs a human 
quality, charm, and free grace which 
is quite in keeping with appropriate 
treatment of the material and its proper 
use. Through a carefully prepared and 
accurately finished pattern, other qual- 
ities are obtained which are probably 
necessary when cast iron is to be as- 
sociated with finely finished work in 
wood or marble. But it should be 
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noted that in our later and highly 
finished work a certain free-hand, gen- 
erous bigness of handling is absent 


which seems entirely suitable for the 
material. 

While the figure subjects on these 
old fire-backs are hardly to be counted 
sculpture, they are broad and _ vigor- 
ous—they tell their story, often an en- 
tirely appropriate one, quite adequately. 
In one, Saint Paul is shaking the viper 
into the fire. In the back of a grate 
which Alfred Stevens designed, he put 


a subject of like appropriateness, 
namely, Pluto carrying Persephone 
down into Hades. Egyptian work in 


stone and some Chinese and Japanese 
figure work in metal, stone and wood, 
show the same fine simplification, sug- 
gestive modeling and compact shapes. 
In these there are no pieces to be 
broken off, no free limbs difficult to 
cast and core, no difficulties in adjust- 
ment of outstanding pieces to be added 
to the main casting, and no undercut- 
ting. 


Cast Iron Grates 


In the grates of the 18th and early 
19th centuries there is much beautiful 
and appropriate treatment of cast iron. 
Little but praise can be given to these 
grates, for as in other things made for 
domestic use at this period, their 
beauty of workmanship and fitting 
scale for indoor work is entirely pleas- 
ing. The difficulty of obtaining pleas- 
ing and entirely satisfactory plain sur- 
faces is avoided by the use of low- 


relief work, flutings, reedings and 
delicate arabesques. These are usually 
well designed and modeled and an 


adaptation in cast iron of the delicate 
ornament then much in vogue. It is a 
question how far it is advisable to aim 
at a cameo-like quality of relief in 
cast iron grates, since a grate can only 
by chance be set in the sharp side 
light necessary to bring out the detail. 
Facing from the firelight and _ not 
lighted by it, the quality of the low 
relief is lost, and subtlety of surface 
modeling is soon obliterated by a free 
use of blacklead. Where ornament of 
this kind is used for outdoor work 
the inevitable coats of paint almost ob- 
literate it. The reeded, or fluted pat- 
terns of this period are the most sat- 
isfactory as a rule. The uncertain 
light in which they must be seen, and 
the inevitable dulling of the pattern, 
helps rather than obliterates the orna- 
ment. 


From about 1750 to 1840 the de- 
signers of gates, railings and other 
castings associated with architecture, 
adopted an appropriate treatment for 
cast iron with remarkable success. In 
the elaborate pieces the design goes 
astray through too servile copying of 
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classic architectural detail. In their 
simpler work much invention is shown 
in terminals, vases, spearheads and the 
like, and variety was obtained by the 
introduction of balusters and panels 
at intervals. In much of this unpre- 
tentious later work, say for about 50 
years from 1780, details directly copie‘ 
from architectural sources are omitted, 
or so modified as to be quite appro- 
priate for cast metal, and in this period 
the straightforward method of casting 
railings in sheets of lattice of even 
section was pretty general. The suit- 
ableness of this type of design for cast 
iron is shown by the way in which it 
has escaped fracture. While much 
modern work invites breakage, this 
earlier work still remains for the most 


part intact. Because of its even sec- 
tion no part is at strain, and, for its 
weight, it is of maximum _ strength 
throughout. 

Much of the poor design of modern 
cast iron’ gates, railings, balusters, 


crestings and the like is due to a de- 
sire to imitate wrought work. The col- 
lars, rivets, scrolls and leafage of 
wrought iron are all imitated, with a 
result that there are many free ends 
easily broken, parts difficult to draw 
from the mold, and difficult to keep 
free from rust when fixed. 

The inappropriate use of forms bor- 
rowed from stone originals is most 
obvious when seen in association with 
the framework of engines, machines and 
metal bridges. The nearer these archi- 
tectural details are to original classic 
models, the more evident is their stone 
origin and the more difficult it becomes 
to make them answer with any direct- 
ness to the stresses and strains of a 
modern engine. Framework or pedes- 
tals designed with such detail must 
be unnecessarily heavy if they are to do 
their work, and they have the disad- 
vantage of looking unsuitable and of 
offering many ledges and 
dust and dirt. 


corners for 


Imitation of Stone 


It may be said that because in sev- 
eral respects stone is similar to cast 
iron—in its granular structure and _ its 
brittleness—it is 


reasonable to adopt 


details which have been perfected in 
stone. Against this it should be re- 
membered that stone detail, when 


translated into iron, is, as a rule, very 
much smaller in scale, and in this dif- 
ference of scale it both in its 
effectiveness and also in its suitability. 


loses 


Its light and shade, which was of pri- 
mary value in stone, is apt to be re- 
versed or lost when copied 
black cast iron. 
urally 

masons’ 


smaller in 
The sharp arrises, nat- 
developed through joints in 
work and tools, give 


sharp edges and corners which cool un- 


carvers’ 
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evenly with the main casting, and are 
troublesome to mold. As _ emphasizing 
this point it will be noticed that gothic 
work, which is most characteristically 
a development of working stone, looks 
worst when cast in iron. The crisp 
sharpness of these forms are unfit for 
a mold of sand and metal none too 
fluid. At all periods details have been 
copied from one material to another, 
but it will be seen that the borrowing 
has been most successful where the 
material has transmuted the borrowed 
detail; and fails most the nearer the 
copied detail approaches the thing which 
it imitates. The simple and directly 
efficient framing and pedestals used 
with some American machinery are on 
safe lines, and they are in some meas- 
ure artistic. In these, and other well- 
designed modern machines, the patterns 
have been carefully modeled, and the 
strength and weight put exactly where 
they are needed. 


The Kitchen Range 


From successes in this spirit, the 
average kitchen range is widely di- 
vided, and it should be noticed that its 
ugliness is largely due to misplaced 
ornament and lack of clean finish. If 
the principles of design, which are 
adopted in all that goes to the mak- 
ing of a modern theater, or piece of 
ordnance, were applied to the design 
of kitchen ranges, they would be im- 
proved both in artistic appearance and 
efficiency. The heavy and often elab- 
orate moldings would be absent, badly 
designed chamfers would give way to 
cleaner finish, the often too elaborate 
name plate of a maker would go also. 
The rounding of corners and edges all 
through would do something towards 
avoiding casting and contraction troub- 
les, would make for subsequent ease in 
cleaning, and, as in the softening of 
the arrises of large and square mould- 
ings, would give character and fitness 
to the work. With the elimination of 
numerous ledges, and mould- 
ings, the weight probably be 
less; it would certainly be easier to cast 
and to keep clean. As in gates and 
railings design has erred through imita- 
tion of wrought iron, so in pillars and 
more solid work in the round, the de- 
sign often goes astray through adopting 
a treatment suitable for bronze. 

Leaving out of 
moment the 
the way in 


corners 
would 


consideration for a 
original design on paper, 
which a pattern is made 
seems almost to have had 
great an influence on the final work. 
The casting often shows too much 
evidence of having been made by a 
worker in wood, and is the outcome of 
wood and mitres carving. 
From what have when con- 
sidering early castings—the structure of 


always too 


plane, and 


we seen 
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the metal and the methods of molding 
—it is plain that the pattern should be 
more characteristic of the modeler 
and iron molder than of the joiner and 
wood carver. It is in consequence of 
the joiner’s and wood carver’s work 
that sharp internal and external cor- 
ners come in the mold, and steep walls 
and crisp edges of sand, which are 
troublesome to keep slick and_ sharp 
in manufacture and afterwards provide 
lodgement for dirt. Instead of mould- 
ings derived from stone or woodwork, 
profiles of a smoother, rounder sort 
should be adopted. It. would probably 
be well to eliminate the woodcarver 
from the ornamental work. 

We must admit that the delicately- 
molded and low-relief detail of the 
hob grates of the 18th century was cast 
from carved patterns. Some of the 
original wooden patterns for these are 
beautifully carved with subtle detail. 
It is no doubt the low relief, with 
plenty of plain areas makes these pat- 
terns successful. The same kind of 
ornament carved sharply in high re- 
lief, cast separately and attached with 
bolts to a smooth background, such as 
was in vogue about 1860, clearly shows 
what is lost through unsympathetic 
treatment of the material. 

Intricate design in cast iron, requir- 
ing an assemblage of small parts cast 
separately, such as is seen in 16th 
century Italian bronze grills and can- 
delabra, is rarely worth while. Apart 
from the difficulties of unequal shrink- 
age, fitting, making the molds, and 
keeping the metal fluid enough to reach 
outstanding and small parts, the brit- 
tle nature of cast iron makes such 
work inadvisable. Further, it is not 
possible, except by electro-bronzing, to 
give to cast iron a surface or texture 
in keeping with the more delicate char- 
acier and scale of design suitable for 
bronze. 


Wrongly-Directed Craftsmanship 


Complicated and  minutely-modeled 
figure panels and pictures in low relief, 
groups of animals on a= small scale 
with sharp detail and realistic treat- 
ments of foliage and flowers in full 
relief, such as are sometimes admired, 
are examples of clever but wrongly- 
directed craftsmanship, and are almost 
invariably of no artistic merit, and not 
serious design at all. As examples 
of ill-advised copying of natural forms, 
the garden chairs of realistic ferns 
and rustic chairs to be seen in many 
public places may be cited 

Combinations of cast and wrought 
iron are rarely successful. The char- 
acter of the cast part is generally sac- 
rificed in an endeavor to _ imitate 
wrought iron. This is most plainly 
seen where wrought bars are laid in 
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the mold and cast ornament run on to 
them. The smooth and comparatively 
true surface of the rolled bars makes 
the part cast on to them look dull and 
heavy. Cheap iron bedsteads probably 
show the combination at its worst. 

The artistic value of panels of let- 
tering of fine form has yet to be 
demonstrated in cast iron. Such panels, 
commemorative of the erection of a 
bridge, the opening of waterworks or 
the like, and street mames, are, as a 
rule, noticeable for their ugly lettering 
and poorly-designed mouldings. 


Protection of Cast Iron 


Whether used for interior or ex- 
terior work, the surface of cast iron 
has usually to be protected with black 
lead, japanning or paint. E/ither of 
these materials, unless frequently 
cleaned off, completely obliterates deli- 
cate modeling. For exterior work 
blackleading is better artistically than 
any kind of japanning. For exterior 
work, which, as a rule, must be painted, 
gray, white, black or green are good 
colors. For trolley poles and _ other 
similar cast metal work, which has to 
stand in the street, gray has the ad- 
vantage of not showing inevitable 
splashes of mud and other dirt marks, 
and in the gray atmosphere of most 
towns it is almost a protective coloring. 
The heavy red color which is often 
used is ugly, aggressive in large 
masses, and fails to harmonize with 
its usual surroundings. Cast iron posts 
which stand in a thoroughfare often 
acquire, through constant rubbing, a 
surface skin which is entirely agree- 
able. Cannon, which as trophies some- 
times stand outside our public build- 
ings, develop the same surface. In 
this latter case it is possible that the 
pureness of the metal has something 
to do with the good surface. 

In regard to the artistic treatment 
of cast iron, Professor Lethaby sums 
up the subject as follows: 

“Work in cast iron should be _ nat- 
urally done; thought of first as use, 
then as beauty, and never as an imita- 
tion. The ornament, whatever it is, 
must be the surface decoration of a 
general, simple structural form. Repeti- 
tion of simple elements in different 
combinations make great actual variety 
possible, as in old fire-backs.” 

The metal must be both good and 
carefully manipulated. The pattern 
must have the ornament modeled, not 
carved, as is almost universally the 
case now, carving in wood being en- 
tirely unfit to give the soft, suggestive 
relief required both by the nature of 
the sand mold into which it is impress- 
ed, and the crystalline structure of the 
metal when cast. 

Flat surfaces, like grate fronts, may 
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be decorated with some intricacy if the 
relief is delicate. But the relief must 
be less than the basis of attachment, 
so that the molding may be easily 
practicable, and no portions invite one 
to test how easily they might be de- 
tached. 

Objects in the round have a simple 
and substantial bounding form with 
but little ornament, and that only sug- 
gested. This applies equally to figures. 
In them homogeneous structure is of 
the first importance. 

When possible, the surface should 
be finished and left as a metal casting. 
It may, however, be entirely gilt. If 
painted, the color must be neutral and 
gray. 


Book Review 


The Science of Burning Liquid 
Fuel, by W. N. Best; 160 pages, il- 
lustrated, published by the author, 11 
Broadway, New York City, and fur- 
nished by THe Founpry for $2 post- 
paid. 

No subject has received more at- 
tention in recent years than the burn- 
ing of liquid fuel, and notwithstand- 
ing the recent advance in the price 
of fuel oil, the consumption continues 
at an unusually heavy rate. The 
author’s experience with the burning 
of fuel oil covers a period of about 
25 years, and encompasses the appli- 
cation of this fuel in many different 
types of furnaces. The question of 
burners is discussed at great length 
and the problem of atomization is 
given much consideration. In_ steel 
foundries liquid fuel is used exten- 
sively and its application to ovens for 
drying molds, etc., is described and 
graphically illustrated. Among other 
furnaces in which fuel oil can be used 
te advantage are annealing, heat treat- 
ing and hardening furnaces of various 
types, air furnaces for melting mal- 
leable iron and crucible furnaces for 
melting brass, copper and aluminum 
alloys, etc. 


The H. W. Johns-Manville Co., New 
York City, has established a branch 
office in the Commercial Bank build- 
ing, Charlotte, N. C. This office is 
in charge of E. U. Heslop, who is 
assisted in representing the company 
in the western section of North Caro- 
lina by P. J. McCusker and Paul W. 
Whitlock. 


The Titan Copper Products Co., 
Buffalo, has been incorporated with 
a capital stock of $25,000, and will 
erect a plant for the manufacture of 
titanium alloys. The directors of the 
company are: Charles V. Slocum, Buf- 
falo, and W. W. and Alexander N. 
Slocum, Pittsburgh. 
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How the Pattern Shop Costs Can Be Reduced 


The Method of Making Plaster of Paris Core 





Boxes is Described and Their Application Outlined 


ANY and varied are the meth- 

ods pursued for reducing pat- 

tern shop costs. 

when the relative costs be- 
tween the foundry and pattern shop 
are considered, these methods often 
prove to be uneconomical both as re- 
gards output and labor involved. A 
common, and always questionable ex- 
ample of so-called reduced-cost method 
is the provision of a full pattern with 
a skeleton core box or boxes, 
the number of castings required is 
large. In the majority of these cases 
results are invariably unsatisfactory not 
only from the cost point of view, but 
also as regards the internal finish of 
the castings. When, as is so completely 
the case, the coremaker is expected to 
work up certain portions of the core 
by eye he, with the safe-thickness fac- 
tor as the main consideration, fully in- 
sures that his eye guidance work shall 
not be at a loss, the result being ex- 
cessive metal 


However, 


when 


thickness, which again 
may involve extra machining costs. 
Also, if the particular skeleton core 


box has to be assembled by the pat- 
ternmaker after the production of each 


core, this, in conjunction with the extra 
time required for forming cores by this 
method, gives rise to the question—and 
not without reason—Does the skeleton 
pay? 


Use of. Plaster 


the methods 
for reducing pat- 
tern shop costs are applicable in many 
ways without involving any extra foun- 
dry costs for casting production. The 
work made, in respect is the 
same as the complete pattern with its 
complete core box, the material of the 
latter only differing, as plaster of Paris 
is used instead of wood for its produc- 
tion. The particular methods to be 
outlined are more especially applicable 
to cases wherein the pattern costs are 
low as compared with the core box 
charges for the same job, and if the 
sectional metal thickness is small, it 
it more peculiarly an advantage as ac- 
curacy is more easily obtained than 
when the core box is produced by the 
orthodox methods in wood. As _ plas- 
ter of Paris is liable to fracture, meth- 
ods for obviating this defect are given. 


In the present article, 
and processes given 


every 


By David Gordon 


If such precautionary methods are 
taken and the core box is used wita 
ordinary care, it will be found to be 
equally as durable as if made from 
a common wood without the disad- 
vantage of the latter, such as_ shrink- 
ing, warping and expanding, owing to 
the varying temperatures and the mois- 
ture to which it is subjected. 

Fig. 1 shows the elevation (part 
section) and plan of a_ spear-neaded’ 
rail connection, the sectional thickness: 
of which except at the screw-in posi- 
tion, is 1-16 inch. It is obvious that 
in this example the work entailed in 
the core box is considerable as com- 
pared with the pattern and, for such 
low metal thickness, its production re- 
quires great skill and accuracy on the 
part of the patternmaker if made by 
the usual methods in wood. To form 
a core box in plaster of Paris for this 
particular example, a core stick or 
former is made of wood, Fig. 2, which 
in every respect, is a duplicate of the 
required core. This core stick, if split 
or divided in the present instance is 
an advantage as will be understood 
later, but if made solid its production 
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cost may be slightly reduced without 
affecting its efficiency. Taking the core 
stick as formed from the solid, it is 
bedded half-way into molding sand 
which may be contained in a flask or 
in the foundry floor; but its uppermost 
portions must be well beneath the top 
surface of the box or floor AA, Fig. 
3. The joint formed around the core 
stick will be the same as if it were a 
pattern placed into an odd-side, or the 
required joint of a core box, assum- 
ing the core stick to be the core. 
Around the bedded in core stick four 
walls of a mold are raised, the posi- 
tion of these walls being at the ex- 
tremities of the three prints, P, Fig. 1, 
and the fourth extending a_ distance 
beyond as shown at B, Fig. 3, this ex- 
tension being required for joint-bear- 
ing purposes. The height of these walls 
should be slightly in excess of the ma- 
terial thickness required beyond the 
uppermost portion of the core. To 
form the mold walls, a piece of wood, 
in width approximately the height re- 
quired, is placed upon the joint and the 
mold is rammed against its outer sur- 
face, as shown at C, Fig. 3, which is 
an elevation of the mold without wall 
removed. Two screws, with their 
heads removed, are pressed, shank 
downward, into the mold joint formed 
around the core sticks, the entire screw 
portion projecting above the joint sur- 
face. These 
for defining between both 
of the core the buried 
shank portions eventually becoming the 
plugs. The core sticks are coated with 
a light oil and are rubbed 
dry plumbago, previous to 
the sand. 


screws serve as dowels 
position 


halves box, 


down with 
bedding-in 
The oil and plumbago serve 
as a parting between the wood of the 


core stick and the plaster. 


Mixing the Plaster 
To 


use 


best from 


of Paris, it 


the 
plaster 


obtain results the 
of should be 
mixed with water to the consistency of 
cream for 
this it thoroughly 
by hand, removing any lumps that may 
have formed, This 


possible 


pouring, and 


should 


previous to 
be screened 


must be done 
the 


becomes 


as 
Tapidly plaster 
quickly part set 
its action is too sluggish to form sharp- 
of detail. 3efore the 
mold has 


as as sets 


and if it 


mess 
the 
ting, of small mesh, is pressed beneatt 
its surface and 
strengthen the method, 
equally effective strengthening 
purposes, is to place lengths of wire at 
various positions across the surface, the 


plaster in 
set, a piece of wire net- 
bind and 
Another 
for 


tends to 
cast. 


as 


mold walls retaining them into position 
during casting. To further strengthen 
and protect the plaster side strips are 
cast-on where required. These 
are attached the 


wood 


strips to plaster of 
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Paris by staggering one surface with 
screws which project, head outward, or 
alternately by a double dovetail piece 
Fiz. 5. Neither of these 
methods of attachment is arbitrary, but 
whatever means are adopted they should 
be sufficient to create a strong, firm 
hold between the plaster and the wood, 
as the force of the jarring blow takes 
place at these positions. These strips, 
C, Fig. 3, are placed .in the mold pre- 
vious to casting. 


The 


After the plaster has set, the sur- 
rounding sand is removed, the cast is 
lifted away and the core stick is re- 
moved from the plaster, the impres- 
sion left being obviously for half the 
desired core box. The whole cast is 
thoroughly cleansed with water, dried, 
and is varnished with shellac on its 
joint and core surfaces. When the 
varnished surfaces are dry, the plaster 
cast is placed in the flask as formerly 
used, and sand walls are raised 
around its edges similarly to those 
the first instance. The core 
stick is returned to its former posi- 
tion and its upper surface, with also 
the plaster joint surface, is painted 
with a light oil, care being taken that 
the coating is not in excess, as oil is 
liable to form blow-holes of an unsight- 
ly character. Fig. 4 is a view of the 
mold at this stage, but previous to 
casting side strips, etc., are placed in 
position. After casting, wire cloth of 
fine mesh is pressed below the surface 
of the plaster. 

When this 


shown in 


Plaster Cast 


made in 


latter cast has set, both 


Manganese 
By W 


UESTION.—Is it 
small 


true that a 
of manganese 
in pig iron will make castings 
and softer and_ that 
per cent has a tendency to 
the iron white by causing the 
to take the combined form? 
Answer.—Many foundrymen 
accept pig iron 
than 0.50 per Frequently, 
pig iron merchants make the statement 


percentage 


grayer 
than 1 
make 

carbon 


more 


will not 


containing manganese 
lower cent. 
that a small amount of manganese will 


soften iron and has a 
to reduce the 
It is doubtful, whether man- 
ganese already in pig iron in the com- 
bined to 


iron 


gray tendency 


sulphur in the mixture. 


however, 
form will separate out unite 
with the from 
the When making car wheels, it 
is customary to add a 
of ferro-manganese to 


sulphur entering 
cope. 
small quantity 
the metal in 


the ladle just before it is poured. It is 


September, 1913 


halves are removed from the sand, the 
parting action of the oil between the 
faces of the two joints separating them 
as required. Both casts, after cleans- 
ing, are varnished, a body varnish be- 
ing used for those portions which 
come into direct contact with the core. 
Although the box is still in its green 
state, it is ready for use and the cores 
produced by its means will be found 
to be in every respect as satisfactory 
as if made in the conventional wood 
box. 

In cases where it is considered nec- 
essary to further subdivide the core 
box for core removal purposes, the 
joints required are formulated as in 
the previous example, by raising sand 
walls the faces of which become the 
partings of the divisions. To give an 
illustration of this, Fig. 6 is one view 
of a box made up of three portions, 
A, B, and C, respectively. For mak- 
ing the joint between the portions, B 
and C, the portion, A, after being cast, 
is placed in the mold as shown at 4, 
Fig. 7, the core stick, X, is placed j 
position and at its required vertical 
joint, sand walls are raised, as shown 
at B. Three additional walls are form- 
ed enclosing the space, C, which, 
when filled with plaster, makes the 
equivalent of the part, C, Fig. 6. After 
this part has set, the sand, B, Fig. 7, 
is removed, and after the surface of 
A and C at J have been cleaned and 
oiled, without removal if possible, the 
part, B, Fig. 6, is cast. The various 
parts can be retained in their relative 
positions with screws, the shanks of 
which act as dowels. 


in Cast Iron 
J Keep 


claimed that this causes the chill to 
knit the gray section of the cast- 
ing and has a tendency to make the 
center of the wheel’ grayer and 
stronger. Changing a pig iron composi- 
tion by the addition of any metalloid 
is not comparable to the practice of 
using a pig iron of a chemical com- 
position of such an artificial compound. 
Ferro-manganese added in a cupola or 
in a ladle will drive sulphur out of the 
melted iron, 

So far as I have been able to ascer- 
tain, hardness increases in proportion 
the increase in manganese, even 
when added in the ladle, but up to 0.50 
and even to 1 per cent, manganese will 
do little harm. In my work entitled 
“Cast Iron,” the chapter on manganese, 
pages 99 to 106, contains many experi- 
ments dealing with this subject. On 
page 103 is a description of Swedish 
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irons at the Columbian exposition and 
this shows conclusively that manganese 
in itself does not change graphite to 
combined carbon, but that the grayness 
depends entirely upon the percentage 
of silicon, the same as in any cast 
iron. One sample which contained 
manganese, 1.78 per cent; silicon, 1.47 
per cent, and combined carbon, 0.38 per 
cent, was gray, while another sample 
from the same furnace which contained 
manganese, 0.65 per cent; silicon, 0.30 
per cent, and combined carbon, 3.70 
per cent, was white. On page 100 of 
this work is shown a 20 per cent 
spiegeleisen containing low silicon which 
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is perfectly white, yet with 1.66 per 
cent silicon added, it began to turn gray 
and with3percent silicon, the iron was 
a deep gray. As the silicon content 
was increased up to 7.30 per cent, the 
gray color was increased, but the iron 
containing this high percentage of sili- 
con could not be cut. 


Coloring 
The theory that manganese changes 
graphite to combined carbon is-due to 
the fact that all merchantable ferro- 
manganese compounds are white, but 
they also are very low in silicon. The 
metal, manganese, is whiter than iron 
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and, therefore, tends to lighten the 
color of cast iron. 

Soft, strong stove plate should ana- 
lyze approximately as follows:  Sili- 
con, 2.75 to 3.00 per cent; phosphorus, 
1 per cent, and total carbon, 3.50 per 
cent. Stove plate, which is brittle as a 
result of low silicon, will crack, but 
this trouble can be remedied by slightly 
increasing the silicon content. 


All normal irons are good irons for 
some kinds of castings and a foundry- 
man should purchase the irons adapted 
to his work or he should know how to 
change his mixture to obtain the de- 
sired quality. 


A Few Observations by a Veteran Molder 


ODERN foundries are scat- 

tered all over the country,” 

said a veteran molder the 

other day. “In fact, with 
the comparatively small margin which 
prevails between the selling price of 
castings and the cost of pig iron, it 
is necessary to modernize in order to 
economize. Occasionally, however, 
one finds an establishment where the 
word modern is scarcely understood 
and where it is a surprise to note 
what results may be obtained with 
the antiquated and makeshift equip- 
ment at hand. 

“Such a plant I found a few weeks 
ago while on a trip to a thriving town 
not 30 miles out of New York City. 
We had booked a big contract to fur- 
nish the castings for a firm which 
manufactures a line of silk machinery 
and the old man decided to send me 
up to look around and get some 
pointers on the work. So after I 
had finished my visit, I found | had 
a lot of time to spare and thought 
I would take a walk around town. 


A Curiosity Shop 


“IT turned down a side street and, 
after walking by a big mill, I passed 
a group of old brick buildings which 
did not look like a foundry by a 
great deal. The end of the flask, 
however, was sticking out beyond the 
corner of one of the buildings and so 
I went in. The entrance to the 
foundry proved to be a narrow pas- 
sageway between two of the struc- 
tures and it was so dark that I al- 
most ran into a big Newfoundland 
dog which was. stretched out full 
length on the ground. I had to step 
across him and in doing so almost put 
my foot into a mold. 

“IT next found myself in the main 


By E C Askem 


portion of the foundry. This was 
a room about 20 feet square and in it 
were three molders, two on bench 
work and one on the floor. Some of 
the other furnishings of the shop 
included a large stove which was 
placed in the middle of the floor, a 
core bench in one corner and the 
cupola. 

“T have had a speaking acquaint- 
ance with a good many cupolas in 
my time, but here was one unlike 
anything I had ever seen before. It 
was, in short, an old boiler set up on 
end on a heavy, square cast iron 
plate which was supported by a 
leg under each corner. The center 
was cut out of thin plate to which the 
bottom doors were hinged. The 
boiler was about 12 feet high and 
30 inches in diameter. The man- 
holes had been riveted shut and a 
number of openings cut for the spout, 
the tuyeres and the charging doors. 
The tuyeres were two in number, one 
on each side, and the blast was deliv- 
ered through galvanized iron pipes 
from a fan, the origin of which I was 
unable to determine. On top of the 
ancient boiler was placed a_ round, 
sheet iron stack which tapered off 
to a smaller diameter at the top, add- 
ing another 12 feet or so to the 
height of the cupola. The spout of 
the cupola was a trough about 1 foot 
long, which was riveted to the base 
of the boiler. 

“The boiler, so I learned, first had 
been pressed into service as a cupola 
19 years ago. The cupola tender, a 
picturesque Irishman, had the furnace 
in charge during all but one year 
of this time. I asked him whether 
he paid much attention to the quality 
of the iron that was used, particularly 
with reference to its content of. sili- 


con, sulphur, etc. He explained that 
he didn’t have to pay much atten- 
tion to the mixtures as the cupola 
always turned out a fine grade of 
gray iron. ‘In fact,’ he added, ‘no 
better grade of iron can be obtained 
than is produced by this cupola.’ 

“The foundry was built up against 
an embankment about 20 feet high 
and on top of this embankment was 
a street. From the street a walk ex- 
tended to the charging platform, over 
which the cupola tender carried the 
pig iron, coke, wood slabs, etc., from 
the wagon in which they were deliv- 
ered to the charging platform. The 
latter was covered by a small shed. 
The cupola-tender informed me that 
he generally ran out a heat of about 
five tons every second day. 

The Fan 

“At one side of the shop was a 
room, about 12 x 15 feet, in which 
a third bench molder was busily en- 
gaged. As I entered my hat was 
knocked half way across the room. 
‘This,’ the molder explained, ‘was a 
fan to cool the place off a bit” | 
examined the fan from a distance and 
found it to consist of a blade similar 
to a canoe blade, which was whirled 
about by a belt-driven shaft. It cer- 
tainly was a success at circulating the 
air. 

“The foundry, which looked as 
though it had started life as a barn 
a few decades back, was a _ sight 
worth going miles to see, and especi- 
ally that rusty old boiler, which was 
used for melting five tons of iron 
in one heat. At this plant, however, 
were produced some very difficult 
castings, and I especially noticed a 
batch of plates less than % inch thick. 
I inquired from one of the molders 
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He said it 
molding, al- 


how he made these. 
wasn’t so much the 
though some skill was required in 
that, too, as it was in the pouring. 


He said he got his ‘ladle down as 


close as possible to the mold and 
then pushed the iron in. ‘Yesterday 
I made 27 of them and 27 came out 
good,’ said he. ‘Today I’ve got 35 
up and there oughtn’t to be any 
scrap.’ 


“The foundry was established orig 


inally to produce the castings for a 
firm of machinery manufacturers and 
was continued in this capacity until 
last December. After that it lay idle 
until leased a couple of 
by the 


three in 
work as 


months ago 


proprietors. 
number 


present They 
they all 
molders. Previous to start- 
ing in for themselves, the proprietors 
worked together in a large foundry 
in their city, one for 29 years, one for 


are and 
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22 and one 12 years. When they 
ceased these connections, their old 
employers wished them good luck 
and offered to aid them in any way 
they could. They say they haven’t 
needed any aid yet, however. The day 
I was there one of the proprietors 


told me he was not feeling well as he 
had been out in the hot sun the day 
He 


however, 


before, delivering castings. tried 


to take it philosophically, 
saying that they had to learn to crawl 
They 


a good job ahead of them, but if they 


before they could walk. have 


stick to it they will probably win 
out. At any rate, I wish them suc- 
cess. 

“When I was working in the foun- 
dry of the old Bethlehem Iron Works, 
at South Bethlehem, Pa., about 25 
years ago,’ continued the veteran 
molder, “one of the molders was a 
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man by the name of Haines, and a 


good molder he was, too. One day 
he decided he would go into business 
for himself and so he quit. I never 
got to see his plant but heard about 
it from one of the boys, who claimed 
he had been up to see the outfit in 
action. 
had 


Haines, according 
rigged up old 
milk can, and the blower originally 
did service on a blacksmith’s forge. 
Into the milk can, the interior of 
which he had lined with clay, Haines 
charged small chunks of machinery 
scrap and whatever he could get hold 
of, while his wife sat on a stool and 
turned the handle of the blower. Poor 
old Haines is dead now and the milk 
can and the blower have doubtless 
passed into oblivion. There are 
plenty of the old boys in South Beth- 
tehem who remember Haines and his 
milk can cupola.” 


to report, 


a cupola from an 


German Hydraulic Molding Machines 


N GERMANY hydraulic pow 


er is used extensively in 


foundries and practically all 


of tne molding machines for 


large work are hydraulically operated 
\ duplex machine for deep work, which 
rams both cope and drag is illustrated in 
Fig. 1. The patterns are carried on two 
trucks: which operate on a track 
the presser head. Attached to one 
of the presser head uprights is a jib 
crane, hydraulically-operated, for hand- 
ling the flasks and molds. The ram- 
ming head is supported by two pis- 
tons and is constructed of steel chan- 
nels bolted to the uprights. In this 
illustration the jib crane is lifting 
the drag half of the mold from the 
pattern. It noted that the 


flask is lifted away from the pattern 


under 


will be 
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FIG. 2—A PAIR OF 


FORWARD 


GERMAN MOLDING 
SUPPORTED ON FOUR WHEELS AND IS MOVED BACKWARD AND 
ON A < 

















FIG. 1—GERMAN 


DUPLEX HYDRAULIC MOLDING 


MACHINE 





MACHINES: THE RAMMING HEAD IS 


TRACK 


by three pins which contact with the 
flask 


parting line. After the drag 
has been rammed, rolled over and 


set on the floor, the truck carrying 
the cope pattern is moved under the 


ramming head and the cope is 


rammed. This sequence of operations 
permits of making complete molds 
in rapid succession. After closing, 


the molds are ready for pouring. 
Another type of hydraulically-op- 
erated molding machine is shown in 
Fig. 2. The ramming head is sup- 
ported on four wheels which oper- 
ate on two tracks at either side of 
the machine. After ramming, the 
head is moved back to permit of re- 
moving the mold from the table. The 
ramming head of the machine, A, 
Fig. 2, is moved back on the tracks 
and the table is raised in the posi- 
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tion it assumes when ramming a 
mold. To hold the head in position 
while the mold is being rammed, the 
end supports are provided with lugs 
which engage a pair of lugs on the 
side of the machine frame. The en- 
gagement of these lugs is clearly il- 
lustrated on machine, B, which shows 
the head moved forward over the 
table in ramming position. These 
machines can be economically operat- 
ed in pairs, the one being used for 
making the copes and the other for 
the drags. 

An upright molding machine, so- 
called, undoubtedly, on account of its 
height, is illustrated in Fig. 3. The 
pattern plate is supported on a four- 
wheel truck which is moved backward 
and forward on a machined track. 
In this illustration the pattern plate 
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FIG. 3 — HYDRAULICALLY-OPERATED 
MOLDING MACHINE FOR SPLIT 
PATTERN WORK 


is in ramming position and after the 
mold is made, the truck is moved 
forward to facilitate lifting-off. This 
machine is hydraulically-operated and 
is adapted for split pattern work. An 
installation of machines similar to 
the type shown in Fig. 3 is illustrated 
in Fig. 4. The machines are adapted 
for the use of pattern plates, both 
cope and drag being made in one 
operation. The carriage supporting 
the flask is shown on the brackets 
at the front of the machine at the 
left of this illustration. 

A sand conveying system for a 
large installation of hydraulic mold- 
ing machines is illustrated in Fig. 5. 
Chutes, equipped with counterbal- 
anced swinging gates, discharge the 
sand from the conveyor into the 
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FIG. 4—AN INSTALLATION OF HYDRAULIC MOLDING MACHINES IN A GER- 
MAN FOUNDRY 


flasks on the tables of the molding 
machines. This conveyor effects great 
economies in the cost of handling 
sand, and the operator can devote 
his entire time to making molds. 


The eighteenth edition of the Manual 
for Engineers, compiled by Charles E. 
Ferris, professor of mechanical engi- 
neering, published by the University 
of Tennessee, Knoxville, Tenn., in ad- 
dition to engineering tables contains 
considerable new information, includ- 
ing instructions to be followed in case 
of electric shock, shop injuries, anti- 
dotes for poisons, etc. 


The Manufacturers Brush Co.,, 
Cleveland, manufacturer of brushes 
for use in foundries and plating shops, 
is now located at 1956 to 1958 West 


Forty-tifth street, where a new build- 
ing recently has been completed. This 
company makes a specialty of manu- 
facturing solid back wire brushes. 


Analyses of Carbon-Free Metals 
A booklet, interleaved with blank 
pages for notes, containing analyses 
of carbon-free metals, is being dis- 
tributed by the Goldschmidt Thermit 
Co., New York City. The following 
determinations are given: Vanadium 
in carbon-free ferro-vanadium alloys; 
titanium in carbon-free ferro-titanium; 
carbon-free ferro-molybdenum alloys; 
tungsten in carbon-free ferro-tungsten 
alloys soluble in acids; manganese 
and chromium. This work should 
prove of value to chemists affiliated 
with metallurgical establishments gen- 
erally. 





FIG. 5—-AN OVERHEAD SAND CONVEYOR WHICH SERVES A LARGE INSTALLA- 


TION OF HYDRAULIC 


MOLDING MACHINES 








Application of Chemistry in the Plating Room--V] 


The Determination of Zinc in Plating Solutions, With 
Solutions of Problems for the Estimation of This Metal 


F THE metals which are 

used for purely protective 

coatings, zinc ranks fore- 

most in point of usefulness. 
Owing to its strongly electro-positive 
nature, it affords more protection 
against corrosion to iron of steel per 
unit weight than any of the other 
metals in ordinary use. It may be 
interesting to note that it does this 
at the expense of its own welfare 
Under the action of moisture and the 
gases of the air, corrosion easily 
starts, giving rise to electric currents 
Under these circumstances, the zinc 
becomes the anode or positive pole 
and the iron the cathode or negative, 
so that the current flows from the zinc 
to the iron, the former being slowly 
dissolved and the iron protected until 
the zinc has been removed or greatly 
reduced in quantity. 


Zinc Plating 


For many years iron articles have 
been coated with zinc by dipping them 
in a bath of the molten metal, using 
a suitable flux to produce the neces- 
sary degree of cleanliness, but the 
electro-deposition of the metal was 
not a commercial proposition until 
within recent years. At the present 
time there are a number of formulas 
for zinc plating solutions to be found 
in books on this subject and several 
firms are exploiting patented or secret 
solutions. Some of these give good 
results, but there is still room for 
improvement and probably the next 
few years will witness substantial ad- 
vancement. 

In its chemical and physical prop- 
erties, zinc is a bluish-white metal, 
with a high luster. It is brittle at 
ordinary temperatures, melts at about 
776 degrees Fahr., and at a bright red 
heat takes fire and burns with a 
bright, greenish flame, giving off a 
dense smoke of zinc oxide. 

A freshly-exposed surface corrodes 
quickly on exposure, a film of basic 
carbonate being formed, which pro- 
tects the metal from further action. 
Pure zinc is only slowly soluble in 
the ordinary acids, but the zinc of 
commerce always’ contains _ slight 
amounts of other metals in conse- 
quence of which it is rapidly attacked, 
hydrogen being evolved vigorously. 

The most convenient method of es- 
timating zinc is by the use of a stand- 


ard solution of potassium ferro-cyan- 
ide, KsFe(CN)s. Weigh out 41.25 grams 
of the pure crystallized salt and dis- 
solve in small quantity of distilled 
water, then dilute to 1,000 c. c. with 
the latter. Prepare a stock solution 
of zinc sulphate by dissolving 12.45 
grams of pure zinc oxide in a small 
quantity of dilute sulphuric acid, dilut- 
ing to 1,000 c. c. with distilled water. 

Take out 10 c. c. of this solution 
with a pipette and run it into a beaker. 
Add a slight excess of ammonia water, 
then dilute with distilled water to 
about 25 c. c. and add 5 c. c. of 
concentrated hydrochloric acid. 

The solution to be tested is then 
run in from a burette until a drop 
taken from the beaker and placed on 
a drop of uranium nitrate solution on 
a spot plate or piece of white paper 
gives a faint brown color. 

Theoretically, 1 c. c. of ferro-cyanide 
solution (41.25 grams to the litre) 
equals 0.01 gram of zinc. Since lc. c. 
zinc sulphate solution (12.45 grams to 
the litre) equals 0.01 gram of zinc, 
10 c. c. of this solution should require 
10 c. c. of ferro-cyanide. The value of 
the latter in terms of zinc may be 
found by dividing the number of 
grams of zinc in the amount taken for 
test by the number of cubic centim- 
eters of solution required. 

The ferro-cyanide solution is sensit- 
ive to light and decomposes more or 
less easily. It should be kept in a 
brown bottle or one covered with 
dark paper and not exposed contin- 
uously to strong light. A check de- 
termination using the standard zinc 
sulphate solution should be made oc- 
casionally to insure correct results. 


Determination of Zinc in Plating 
Solutions 

To determine zinc in plating solu- 
tions, pipette 1 c. c. of solution into 
a beaker; if a lc. c. pipette is not 
available, take 10 c. c. of solution, 
dilute to 100 c. c. with distilled water 
in a graduated flask, then 10 c. c. 
of this will represent 1 c. ¢. of the 
original; add 25 c. c. of distilled water 
and about 4 c. c. of concentrated hy- 
drochloric acid. 

Place a number of drops of uranium 
nitrate indicator on a spot plate or 
sheet of white paper, divide the zinc 
solution into two equal portions and 
titrate one with potassium ferro-cyan- 
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ide solution, adding a cubic centimeter 
at a time, until a drop of the solution 
produces a brown color when placed 
on a drop of the indicator. Next take 
the other portion of the zinc solution 
and after noting the burette reading, 
add within 0.5 c. c. of this amount 
of ferro-cyanide; then remove a drop 
and test with the indicator. If no 
color is produced, add ferro-cyanide 
slowly, stirring thoroughly and testing 
after each addition of 0.1 or 0.2 cubic 
centimeter until the end point is 
reached. 

It is important to make as few tests 
as possible, as the removal of each 
drop means the loss of so much zinc 
and the final result is correspondingly 
low. 


Cyanide Zinc Bath 


An alternative way to determine end- 
point is to run in 1 c. c. of ferro- 
cyanide at a time, testing after each 
cubic centimeter added. The end-point 
is thus determined to be between 8 
c. c. and 9. c. c. Take another sample 
and add 8 c. c. and then 0.1 c. c. ata 


, time, testing until the end-point is de- 


termined. - 

If the ferro-cyanide is of such 
strength that 1 c. c. is equivalent to 
exactly 0.01 gram of zinc, the metal 
content of the zinc solution in ounces 
per gallon may be found by multiply- 
ing the number of cubic centimeters 
of ferro-cyanide required, by 1.33. 

If it is not of this exact strength, 
the metal content of the zinc solution 
in ounces per gallon may be found by 
the following formula: Y™ ZX 1.33 
equals ounces of zinc per gallon, where 
Y equals value of 1 c. c. ferro-cyanide 
solution in grams of zine and Z 
equals number of cubic centimeters 
required for titration. 

Some platers use a zine bath con- 
taining cyanides and when determin- 
ing the metal in one of these, it is 
best to follow a somewhat different 
procedure. 

Pipette 10 c¢. c. of solution into 
beaker and add 10 c. c. of concentrated 
sulphuric acid. This operation should 
be performed under. a hood, as the 
fumes given off are poisonous. After 
the precipitate has settled, add 35 to 
40 c. c. of distilled water, let it stand 
a few minutes and filter; wash the 
precipitate thoroughly. 
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The filtrate obtained from the pre- 
ceding operations contains the zinc 
A slight excess of ammonia is then 
added and the solution is brought to 
the neutral point by cautiously adding 
hydrochloric acid. Then add 4 c. c. 
of the concentrated acid and proceed 
to determine the zinc as previously 
described. 

When the plater has a _ formula 
which proves satisfactory for his re- 
quirements, it is an easy problem to 
determine the zinc content every few 
days and make up any deficiency of 
metal by adding zinc oxide or car- 
bonate. It is well to make these into 
a paste with water before adding. 

As in the case of the other metals 
we have considered, it is important 
to know the exact metallic content of 
the salts purchased, both from a bus- 
iness standpoint, so as to see that you 
get full value for your money, and 
also in order that the actual amount 
of metal added to the plating solu- 
tions may be definitely known 


Zinc tn Zinc Carbonate 

To determine the zinc content in a 
sample of zinc carbonate, for example, 
about 0.5 gram of the dry salt should 
be weighed out into a beaker and 
10 or 15 c. c. of distilled water poured 
over it. Dilute hydrochloric acid 
should now be added, a few drops 
at a time, until solution is complete. 
It is advisable to cover the beaker 
with a watch glass during the process, 
so as to avoid loss of zinc through 
bubbling and spattering, as the liquid 
boils up vigorously from the evolu- 
tion of carbon dioxide. When all ac- 
tion has ceased and a clear solution 
results, the watch glass and sides of 
the beaker should be carefully washed 
down with a stream of distilled water. 

A slight excess of ammonia should 
be added, together with sufficient dis- 
tilled water to bring the bulk up to 
50 or 75 c. c. Four or 5 c. c. of 
strong hydrochloric acid should be 
poured in and the whole titrated with 
standard ferro-cyanide, until the ap- 
pearance of a brown color, with 
uranium nitrate solution. 

Suppose 1 gram of salt were taken 
and on titration it was found that 
20 c. c. of ferro-cyanide solution were 
required. Since each cubic centimeter 
of the standard solution is equal to 
0.01 gram of zinc, 20 0.01—0.20 
gram, which is the amount present in 
1 gram of salt. Moving the decimal 
point two places to the right ex- 
presses the result as per cent, 20. As 
a suggestion, a good commercial 
grade of zinc carbonate should contain 
approximately 57 per cent of metal, 
while the sulphate should show from 
18 to 21 per cent. 
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The foregoing method is widely used 
for the estimation of zinc, and when 
properly carried out, it gives satis- 
factory results. If the conditions are 
not right, however, and the work care- 
lessly or improperly done, misleading 
results may be obtained. Of the other 
methods of estimating this metal, prob- 
ably the electrolytic is the most liable 
to appeal to the plater, as it is simple 
and does not involve the long and 
tedious manipulation which most of 
the others require and when properly 
carried out, gives accurate results. 

The procedure is as follows: Pipette 
10 c. c. of plating solution into a 
beaker, add two or three drops of 
phenolphthalein and a_ solution’ of 
sodium hydroxide (caustic soda), cau- 
tiously until a faint pink color de- 
velops. Then add 25 c. c. of normal 
sodium hydroxide (a solution contain- 
ing 40 grams of the solid per litre), 
and dilute to 150 to 200 c. c. 

The platinum cone and spiral, which 
have been cleaned by dipping in pot- 
ash, rinsing in clean water, then in 
alcohol and dried in an oven or over 
a gas flame, followed by weighing 
when cool, should now be placed in 
position. The spiral should be con- 
nected to the positive or anode side 
of the current, while the cone should 
form the cathode or negative. The 
solution should be electrolized, using 
a current of approximately 1 ampere, 
at a tension of 3 to 4 volts. At the 
end of 3 hours the deposition should 
be complete. The cone should be 
lifted out of the liquid, without break- 
ing the current, and washed with dis- 
tilled water, dipped in strong alcohol 
and dried. It should be weighed im- 
mediately on cooling. 

To make sure that all of the zinc 
has been deposited, the cone may be 
replaced and the current turned on for 
an hour or so. The cone should then 
be removed, washed, dried and weighed 
as before. A slight increase in weight, 
0.01 gram or less, may be disregarded, 
as it is almost always obtained and 
is probably due to a small amount of 
platinum being dissolved off the spiral 
and deposited on the cone. 


Harmful Salts 


In the determination it is essential 
that chlorides and nitrates (salts of 
hydrochloric and nitric acids, respect- 
ively) should be absent. Therefore, 
if the plating bath contains zinc chlor- 
ide, it will be necessary to convert it 
into the sulphate. This may be done 
by pipetting the required amount of 
solution into a beaker, adding 4 or 5 
c. ¢c. of strong sulphuric acid and 
evaporating over a hot plate until 
dense white fumes arise. This opera- 
tion must be performed cautiously in 
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order to avoid breaking the beaker 
or losing any of the material by 
bumping or spattering. After it is 


completed, the residue should be al 
lowed to cool and then dissolved in 
25 c. c. of distilled water, to which 
two or three drops of phenolphthalein 
and a solution of sodium hydroxide 
should be added until a faint pink 
color is developed. Then add about 
25 c. c. of normal caustic soda, dilute 
to 175 c. c. and electrolize as before. 
There is a modification of this 
method which may be used if desired, 
and possesses the advantage of not 
requiring a standard solution of caustic 
soda. It involves the use of potassium 
cyanide and is carried out as follows: 
Pipette the required amount of plating 
solution into a beaker, add two or 
three drops of phenolphthalein and 
sodium hydroxide until the solution 
attains a pink color. Then slowly run 
in a_ strong solution of potassium 
cyanide, stirring meanwhile, until a 
clear solution results. Dilute to 175 
c. c. with distilled water and electrol- 
ize as before, using a current of about 
0.5 ampere. The voltage will be high 
at first, but rapidly falls as the elec- 
trolysis proceeds. 


Zinc Deposited 


The increase in the weight of the 
cone is, of course, the amount of pure 
zinc which has been deposited. Know- 
ing the amount of solution taken for 
analysis and the weight of metal de- 
posited, the metallic content may be 
easily expressed as per cent or ounces 
per gallon. 

Suppose 10 c¢. c. of plating solution 
were electrolized and the platinum cone 
gained 1.12 grams in weight. Multi- 
plying this by 13.3 gives the ounces 
of metallic zinc per gallon: 13.3 X 1.12 
= 14.89 ounces. 


If it were desired to determine the 
metal content of a zinc salt by one 
of the above methods, it would only 
be necessary to weigh out about 0.5 
gram of the material, cover it with 
distilled water and add sufficient sul- 
phuric acid to dissolve it, avoiding a 
large excess. A few drops of phen- 
olphthalein should now be added, then 
caustic soda until a faint permanent 
pink is produced, after which 20 to 
25 c. c. of normal sodium hydroxide 
and the solution diluted to 175 ¢. ec. 
with distilled water. The electrolysis 
may then be carried out as before. 


Suppose 0.5 gram of salt was taken 
and the cone gained 0.10 gram in 
weight. Since this represents 0.1 gram 
of zinc in 0.5 gram of salt, 1 gram of 
the latter would contain twice that 
much, or 0.2 gram, which is equivalent 
to 20 per cent, obtained by moving 
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the decimal point two places to the 
right. 

To remove the zinc deposit after a 
determination, the cone should be 
warmed in a solution of one part of 
strong hydrochloric acid to two parts 
of water. 

In galvanizing solutions, the sulphate 
of zinc is used almost exclusively. 
Some platers use varying amounts of 
zinc chloride in connection with it, 
but it is rather doubtful if there is 
any particular advantage in doing so 
Zinc is also deposited from a cyanide 
solution, when for some reason or 
another it is not advisable to use a 
sulphate bath. 

Zinc sulphate is sold in the form of 
small, needle-like crystals. Normally 
it contains nearly 44 per cent of water 
of crystallization and is represented by 
the formula ZnSO,.7H:0 with a 
molecular weight of 287.55. This water 
of crystallization is gradually given 
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off upon standing in the air and the 
dry salt is left. Dry sulphate of zinc 
contains considerably more zinc than 
the other form, the difference amount- 
ing to 15 to 18 per cent at times. 
Zinc solutions are generally fairly 
strong, since the metal deposits more 
rapidly and the solution throws better. 
As has been noted, zinc plating is not 
always as satisfactory a process as 
when other metals are employed and 
special care and attention are often 
necessary to insure good results 


Its Importance 


From the foregoing it is apparent 
that it is of great importance, when 
making up a solution according to 
formula, to know definitely how much 
zinc the sulphate contains. For in- 
stance, if the dry salt were used in- 
stead of the ordinary variety contain- 
ing seven molecules of water of crys- 
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tallization, the bath would contain 
nearly twice the calculated amount of 
metal and a good deal of trouble 
might be occasioned thereby. Con- 
sistent and uniform results cannot be 
obtained unless the conditions are al- 
Maintaining a zinc 
bath at constant composition will be 


ways the same. 


a great help toward producing good 
work. 

It is always well to check up the 
metal content of the salts used in 
plating so that the plater knows what 
he is getting. In the case of zinc 
sulphate, however, such a check is al- 
most absolutely necessary on account 
of the great variations which are pos- 
sible. 

Metallic zinc may be calculated to 
ZnSO,.7H:O0 by multiplying by 4.39. 
Thus, if a solution shows 12 ounces 
of zinc per gallon, its content of zinc 
sulphate is 12 * 4.39 = 52.68 ounces per 
gallon. 


DIFFICULTIES OF THE PLATER 


| The Reason Why and the Remedy 


Coppering Cast Iron 

Can you give us any information re- 
garding the coppering of cast iron by 
the acid dipping process? We _ desire 
to obtain a bright copper color. 

For coppering cast iron by the acid 
dipping process use the following 
Sulphate of copper, 4 ounces; oil of 
vitriol, 3 ounces; water, 5 gallons 
Clean the casting thoroughly by boil- 
ing in lye or potash, then rinse in 
cold water and scour. The surface of 
the casting must have a smooth, bright 
finish before immersion in the copper- 
ing solution in order to obtain a bright 
copper color and the immersion must 
be quickly performed, as the coating 
is obtained at the expense of the iron 
and ceases when the iron is covered 
as the iron then is prevented from 
precipitating more copper. The copper, 
therefore, is very thin. Lengthy im- 
mersions produce pulverulent or sandy 
deposits which are non-adherent. We 
would suggest that you obtain a bright 
surface on the iron castings, either by 
tumbling or with a= solution of the 
following composition: Sulphate of 
copper, 2 to 4 ounces; oil of vitriol, 
1 to 2 ounces and water, 2 gallons. 
A brief treatment in the barrel should 
suffice. The following also is used 
successfully if the proper amount of 
caustic potash is employed: Water, 1 


gallon; copper sulphate, 2 pounds and 
caustic potash in excess. To. treat 
large castings the solution should be 
either poured over or painted on and 
quickly flushed with cold water, then 
dried by means of hot water con- 
taining yellow soap. The surface of 
the iron, in either case, must be bright 
if a bright copper finish is desired, 
and the solutions used cold. <A _ zinc 
chloride saturate solution with about 

ounce of sulphate of copper to each 
pint of solution also is used on cheap 
cast iron novelties. It is applied with 
a cotton swab or by immersion. 


Silver Strike 


What is a silver strike solution and 
why is it used? We have operated a 
sizer bath for some time, but have 
never used a strike. 

A silver strike solution consists of 
large proportions of potassium cyanide 
in a free condition, together with small 
proportion of silver, as follows: Po- 
tassium cyanide, 2 pounds; silver, 12 to 
15 pennyweights, and water, 1 gallon. 
Owing to the variable qualities of cyan- 
ide, more or less might be required, 
but the bath should stand about 20 
degrees Baume. To be concise, a silver 
strike should be prepared to suit the 
requirements. Some platers employ as 


el 


many as three strikes for steel work, 
such as knives, while for Britannia 
metal, only one is used. Some pre- 
liminary strikes contain no silver, sim- 
ply cyanide and water in which case the 
function of the bath is merely a 
cleaning operation to remove oxides, 
etc., and to perfect the preparation for 
the regular strike. The reason for 
the use of a strike is that it dispenses 
with the necessity of coppering or 
brassing of the soft metals. It acts 
as an electric cleaner, also as a medium 
by which the work may be covered in 
the most rapid manner and as lead al- 
loys are not as good conductors as cop- 
per or brass, the disadvantage of 
hanging mixed work in the bath is 
avoided, the tendency of local action be- 
ing removed. The value of the silver 
strike is particularly noticeable in 
the use of such solutions preparatory to 
silvering steel knives. 





Manning, Maxwell & Moore, Inc., 
New York City, will remove their 
general offices about Oct. 1 from 85-89 
Liberty street to the new Lewisohn 
building, 113-119 West Fortieth street. 
Manning, Maxwell & Moore and their 
subsidiary companies will occupy two 
floors in this building, approximating 
28,000 square feet of space. 


























Increasing the Output While Rebuilding a Shop 


The Reconstruction of the Canadian Locomotive Co.'s 


Works—Equipment and Arrangement of the Foundry 


OCOMOTIVE works, like the 

oldtime railroad shops, are 

proverbially unprogres sive; 

but a recent visit to those of 
the Canadian Locomotive Co., Ltd., at 
Kingston, Ont., proved interesting and 
instructive from a number of stand- 
points, among which are the follow- 
ing: 

(1) A new plant is being built on 
the same site as the old one, without 
any interruption of operation. 

(2) The output has been steadily 
increased during the period of recon- 
struction. 

(3) Methods of handling raw ma- 
terials, castings and finished parts, as 
well as assembling and erecting, have 
been improved. ; 

(4) The cost of labor per unit of 
production is being rapidly reduced 

The first of the new buildings to be 
completed is the foundry, a floor plan 
and the end elevation of which are 
shown in Figs. 2 and 6. This covers 
a ground area of 242 x 158 feet. The 
building is of steel frame construc- 
tion, with concrete foundation and 
brick walls. It consists of a main 
bay and monitor, two side bays and 
a crane runway open at the side and 
end. This runway also extends 125 
feet farther to the front, crossing the 





FIG. 1—GENERAL VIEW OF 


incoming and outgoing spurs of the 
Grand Trunk railway, as well as the 
industrial trackage of the works at 
both ends. 


Storage Yard 


The ground under the crane runway, 
at the rear, is used for storage of 
coke, pig iron and scrap. Rails have 
been placed along the inner side from 
the storage piles to the charging plat- 
form, and on these operate Whiting 
trucks, with lifting handles on the 
corners. Coke is shoveled into the 
trucks, while the pig iron and scrap 
(up to 60 per cent) are loaded by 
means of an Electric Controller & 
Mfg. Co.’s magnet suspended from a 
10-ton Whiting crane, with 40-foot 
span, which serves the entire length 
of the runway. The magnet also 
handles castings in the foundry. Each 
truck, after receiving its load, is 
weighed on a small track scale and, 
when a number have been assembled, 
they are picked up by the same crane 
and deposited on the steel charging 
platform. As the flanges of the 
wheels are inward on both sides, the 
trucks balance properly and can easily 
be rolled across the floor to the re- 
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ceiving doors of tne cupolas. There 
are two Whiting 
No. 7 and No. 3! 


signs, in a suitable brick, steel and 


cupolas of the 
standard de- 


concrete setting, with the usual roof- 
hoods and spark arresters. The charg- 
ing platform was set 21 feet above 
the furnace bottom so as to permit 
a high fire. It also allowed room 
between the foundry floor and the 
charging platform for construction of 
a mezzanine floor, on which are mount- 
ed two motor-driven cupola blowers 
and other apparatus referred to later. 

The larger blower, built by the 
P. H. & F. M. Roots Co., is a No. 5% 
machine, direct-connected to a _ 30- 
horsepower Canadian Westinghouse di- 
rect current motor, which is_ shunt- 
wound and designed for adjustable 
speed between 500 and 1,000 revolu- 
tions per minute. Its controller, which 
enables the pressure to be varied at the 
will of the operator, was supplied by 
the Electric Controller & Mfg. Co. 
It includes an automatic starter, to- 
gether with a field rheostat and a relay 
for the latter. The starter, being op- 
erated from a push button, has the 
advantage of remote control, that is 


’ 


from the most convenient position. 


7 oe 





THE MAIN BAY OF THE CANADIAN LOCOMOTIVE CO.’S FOUNDRY 
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FIG. 2—PLAN OF THE CANADIAN LOCOMOTIVE CO.’S FOUNDRY 
In addition, automatic starting is pro- the No. 7 cupola, discharging at the the cupola front at this point is a 


vided for, with overload and no-voltage side. For the No. 3'4 cupola there is master controller by means of which 
protection. The field rheostat relay a B. F. Sturtevant Co. high pressure the pressure of the blast for the No. 
allows the motor to be started up with blower, No. 7, with center discharge, 7 cupola can be regulated according to + 
full field strength, the rheostat setting belted to a Canadian Westinghouse the operator's judgment. The melt- 
being left at the proper position for 15-horsepower, 1,000 revolutions per ing capacity of the cupolas is 35 to 40 
high-speed running. This is accom- minute motor, with rheostatic con- tons per day. 

plished from the gradual insertion of trol. Below the charging platform is a 
field resistance by the relay until the Between the tapper’s platform and Whiting cinder mill, driven by a 6- 
motor is safely accelerated to the de- the charging floor there is direct tele- horsepower, 975-revolutions per minute 
sired speed. The Roots blower serves phone connection, and mounted on Canadian Westinghouse motor. Back 
of the melting department, opening in- 
ward from the crane runway, are the 
several sand bins, the excellent con- 
struction of which is illustrated in 


Fig. 7. 
Coremaking Department 


In the east bay of the foundry, south 
of the cupolas, is the coremaking de- 
partment. This has been provided 
with two Whiting drawer ovens, each 
3 feet, 2 inches by 5 feet, 10 inches 
inside dimensions and two ovens, 9 
feet and 14 feet in width, respectively, 
fitted with tracks for frame trucks. 
At the outer corner of the largest 
oven is placed a 17%-foot Whiting 
jib crane, with 5-ton electric hoist 
which serves the larger core ovens. 
All of the cranes are equipped with 
Westinghouse back-geared crane mo- 
tors. 

There is a firing pit with a stack 21 4 
FIG, 3-SECTION OF THE FOUNDRY, SHOWING THE CUPOLAS, CORE AND pry ‘ches in diameter for the two large 

(NG OVENS core ovens, and a firing room for 
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FIG. 4—ARRANGEMENT OF THE CUPOLAS AND DRYING OVENS 


the pits under the 10 x 17-foot dry- room is spanned by a 3-ton Whiting high pressure sand blast system, op- 


ing ovens shown in the plan, Fig. 4, crane. erated by a  3-horsepower Crocker- 
which have a 24-inch stack. All core Adjoining the main cleaning room is Wheeler motor designed to run at 
and drying ovens are oil-fired. The a smaller compartment used for clean- 1,750 revolutions per minute, with 5 
drying ovens and cylinder molding ing locomotive cylinder castings. Rails per cent variation either way. An 
floor are served by a 5-ton Whiting are laid along the end, connecting exhaust head and Sturtevant fan have 
jib crane with 26 foot radius. with the central bay of the foundry, been installed above for taking up the 


The only mechanical equipment at and the castings are brought in on flying sand, and this is put through 
present in use on the floor are Hanna trucks, from which a Yale & Towne a Pangborn separator to be used over 
riddles, furnished by the Vulcan En- chain hoist, running on a monorail, again. 
gineering Sales Co. and a core ma- transfers them into the compartment The main bay of the foundry, where 
chine from the Brown Specialty Ma- mentioned. The latter is equipped the principal floor work is done, has 
chinery Co., both of Chicago. The with the Thos. W. Pangborn Co.’s a 10-ton Whiting crane, with 50-foot 
molding machine equipment to be in- 
stalled has not yet been definitely 
decided. 


The Cleaning Room 


Back of the drying ovens is a clean- 
ing room for the smaller castings. This 
is equipped with two 36 x 48-inch 
Whiting exhaust barrels, complete with 
dust collector, exhauster and piping, 
either of which or both together can 
be driven from a_ shaft which 
is belted to a 20-horsepower 
Canadian Westinghouse 1,000 rev- 
olutions per minute motor. The 
same motor also is connected by belt- 
ing to the No. 5 Sturtevant fan dust 
exhauster. This motor, like tle oth- 
ers in the plant, except on cranes, is 
equipped with the Electric Controller 
& Mfg. Co.’s system of control, in- 
cluding push buttons for starting and 
stopping. In the same room is a mo- 
tor-driven grinder, which is connected 








e a FIG. 5—CLEANING ROOM, SHOWING THE EXHAUST TUMBLING MILLS, AND 
to the dust exhauster. The cleaning PIPES FOR THE HEATING SYSTEM 











TAEe FOUNDRY 


September, 1913 














































Re 
| . —— < 

— é 
42'—0" | = 

=) | c 

} ry 

iH ty 

| My 

ii x 

i 0 
t eae 6 
YARD Oa de 
Su 
. RUNWAY °F° ras x 
ie, st 

™ aa! 
Ce 

‘is 

wad 

bs at 

$ 

t FLOOR LEVEL , = — Hts Suan ne 

- Y ———— 43! = © 13 — ae b. 

FIG. 6—CROSS-SECTION OF THE FOUNDRY BUILDING 
span, running its entire length, and_ titioned off for a brass foundry, havine building, 267 x 61 feet, now under 
this section of the building has been two No. 3 Whiting pit furnaces, a construction, which will be used as a 
extended 182 feet to the water front tilting furnace, a small portable over, carpenter and pattern shop. 

as an open crane runway similarly a band saw, a water tumbler, and a New equipment for patternmaking 
equipped, which serves for storage of 1-ton Whiting jib crane. The wort includes a large order placed with the 
foundry flasks and other materials, done here is relatively unimportant Oliver Machinery Co., Grand Rapids, 
steel plates, etc. At the end there is and does not call for any special Mich. This comprises two saw 
a straightening table for large cast- equipment. Adjoining this department benches with universal saw guards, 
ings. The reheating flame is produced is the foundry office. a 24-inch surfacer, a 20-inch hand 
from a portable oil tank outfit fur- At the other end of the bay next to planer and jointer, a combination lathe 
nished by the Hauck Mfg. Co., Brook- the space reserved for machine-molding which swings 96 inches over the sole 
lyn, N. Y., several of which are used is a room with racks for the tem- plate and will turn 78 inches between 


for manifold purposes about the plant. 
In the floor of the main bay are two 
pits for large cylinder castings. 

The central section of the west bay, 
which will eventually be fitted out with 
molding machines, spanned by a 
3-ton 2414-foot Whiting crane. Along 
the walls of each of the bays, where 
other arrangements do 


also extension 


is 


not interfere, 


there are small hois‘s 


porary placing of patterns in use. 
Pattern Storage 
A 


ing, 


permanent pattern storage build- 


60 x 170 feet, is just being com- 


pleted on an adjoining site. This is 
a six-story building, of heavy mill 
construction, with shelving for the 
storage of patterns. It is equipped 


with sprinklers throughout, electrically 


centers, a 20-inch lathe, two 12-speed 
lathes, four trimmers and a band saw. 
The machines will not be driven from 
wall shafts and 


is 


motors, belting, as 


ordinarily, but each arranged for 
direct connection to its individual mo- 
tor. The 20 and 12-inch 
variable speed headstock 


suitable controllers. 


lathes have 


motors and 


The extremity of the west bay of 




















































































































which can be adjusted to any position lighted and heated by the hor air the foundry on the south is occupied 
desired. blast system. by a compartment for sand-blasting 
At the north end of the east bay, a Adjoining and connecting with the the tanks of locomotive tenders prior 
section 41 by 25 feet has been par- pattern storage is a new one-story to painting. This, however, opens 
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into the next shop and has no com- 
munication with the the 
foundry. 


interior of 


For the use of the men employed in 
the foundry, there are individual steel 
lockers of the type manufactured by 
the Edward Darby & Sons Co., Phila- 
delphia, and floor in- 
cludes a large, well-ventilated toilet 
with closets, wash basins, etc. 


the mezzanine 


room 


Heating and Ventilating System 


The heating and ventilating 
is exceptionally complete. 


system 
Large gal- 


vanized sheet flues extend along eacn 
wall, and from these, at frequent inter- 
vals, are bifurcated down-drops to 8 
feet from the floor. A _ Sturtevant 
blower, located on the mezzanine 
floor, forces out cool air in summer 
and hot air in winter, through these 


flues and down-drops, into the central 
bay of the foundry, where it rises up 
through the side openings in the 
monitor, taking with it the dust and 
smoke of the plant. The system is 
also skillfully arranged with reference 
to isolated parts of the foundry, as in 
providing ample heat for the sand 
bins in winter to protect their con- 
tents from freezing. 

The provisions for lighting also are 
unusually good. 

Along the length of the main bay, 
at intervals of about 20 feet, are 
Cooper-Hewitt quartz arc lights, and 
elsewhere, 50-candlepower, 110-volt in- 
candescent lamps have been placed. 

Adjacent to the foundry and next 
to a slip where fuel can be unloaded 
directly from steamers is a modern 
power house maintained by the com- 
pany, from which electric current is 
distributed to the entire plant. There 
are four generating units, having an 
aggregate rating of 750 kilowatts, with 
considerable overload capacity. The 
dynamos, which were built by the 
Canadian Westinghouse Co., are driven 


by Bellis & Morcom vertical 


com- 
pound engines. Steam is supplied 
from six vertical Wickes _ boilers 
placed over automatic smokeless fur- 
naces built by the Murphy Iron 
Works, Detroit. The arrangement of 
these boiler units with Dutch oven 
settings enables coal to be brought 


in on tracks laid across the tops of 
the furnaces and dumped directly into 
the feed hoppers from the small cars 
used for this purpose. Water for the 
boilers is supplied by Blake and Buf- 
falo steam pumps. A 
system 
stalled, to 


barometric con- 


densing been in- 


also 
the economy of 
the engines, the circulating and vacuum 
pumps being of the 
Pump Co.’s make. 


From- the generating 


has 
increase 


Worthington 


units the cur- 
rent, at 250 volts, passes to the buses 
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of a 10-panel switchboard and _ is 
thence distributed to the 200-volt direct 
current motors in the shops, which are 
mainly Canadian but 
include Re- 
Co. 
Co., 
including 
the foundry, has its own feeder line, 


Westinghouse, 
the 
Engineering 

Crocker-Wheeler 
Each 


also many made by 
Electric & 


Cleveland, 


liance 
and 
Ampere, N. J. shop, 
controlled from a separate panel in the 
switchboard. The voltage of the light- 
ing system is also kept uniform by a 
balancer 10-kilo- 
watt generator and driving motor. 


set, consisting of a 


The compressed air for the foundry 


and shops is furnished on a _ very 
economical basis by two _ high-duty 
two-stage steam-driven air 


compres- 


sors. One is a Bellis & Morcom 


vertical compressor of 2,000 cubic feet 
capacity; the other is a horizontal du- 


plex compressor of 1,200 cubic feet 


369 
terially from that of other engine 
building plants. In the construction 


of a single locomotive, however, about 
600 separate pattern parts, on an aver- 
age, are involved. Hence great care 
has to be exercised to avoid any omis- 
sions or failures which would delay 
the final assembling. A [ 
interest, at the compara- 


tively small size of the flasks used for 


feature of 
present, is 


the cylinder castings, which permit 
only a fraction of the joint or sand 
wall usually allowed. This is due 
to the fact that in the old foundry 
the handling facilities originally in- 
stalled were inadequate for loads be- 


yond certain limits. Therefore, as the 
cylinders of locomotives become larger 
and the weight of the 
rammed around a casting had to be 
kept down and the maximum size of 
the flasks 


larger, sand 


could not be 


greatly in- 





FIG. 8—THE COVERED STORAGE YARD 
capacity built by the Canadian Rand creased. Accordingly, less and less 
Drill Co. This is a feature of econ- sand was used in comparison with 
omy in foundry work often overlooked the dimensions of the pattern. In 
when inferior types of compressors” spite of this handicap, the number of 
are installed. 


In the layout of the foundry, shops 
and power plant the matter of protec- 
tion from fire has received more than 

High pressure 
throughout’ the 
works, with hydrants and coiled hose 
at frequent the 
built by 
the Can- 
been in- 


ordinary consideration. 


pipe lines extend 


intervals \djoining 
boiler room 
the 


two fire 
Mfg. 
Foundry Co., 
stalled and 
throwing 


pumps 
Co. 
Ltd., 


are 


Northern and 


ada have 
these 


into 


available for 
the pipe lines 
mentioned, within a few seconds after 
the alarm 


water 


has been sounded. 


The work in the foundry, under R. 


Agnew, foreman, does not vary ma- 


failures has been very slight, so much 
so that in the new foundry the old 
flasks are still being used. Convenience 


and greater safety will eventually, 
however, dictate the use of heavier 
flasks; and for the largest work the 
molding pits shown in the plan of 


the foundry will shortly be available. 
In handling 
the 
the 


molds with the crane 


precision of control 
dynamic braking system of 
Electric Controller & Mfg. Co., 
an important 

The reconstruction 
charge of C. J. 


afforded by 
the 
offers 
advantage. 

entire has been in 
Goldmark, of the firm of 
Henry Goldmark, consulting engineer, 


103 Park avenue, New York. 





Malleable Iron Industry Loses Great Leader 


The Death of A. A. Pope Removes a Pioneer Who Had Guided 
This Important Branch of the Foundry Industry for 44 Years 


7HE 

its most conspicuous leader, in 

the 

home at 

of Alfred A. 


was 


malleable iron industry lost 
death, on Aug. 5, at his 
Farmington, Conn., 
His predominance 
half century’s 
standing, and in that time he had done 
more than any other man to build up 


Mr. 


Pope. 


one of almost a 


that business to its present standing. 
Pope was born in North 
Vassalboro, Me., in 1842, 
the Alton and 
Theodate (Stackpole) 

the name being 
known among the 
Quaker families of New 
and Pennsyl- 


son of 


Pope, 


well 


England 
vania. 
In his early boyhood, 
the family moved to 
Salem, O., and his school 
days were spent in that 
Quaker town, and, a 
few later, in 
Cleveland, where in 
Mr. 
Pope’s business experi- 
After 
or six years, as a part- 
ner in the woolen man- 
ufacturing business con- 
ducted by his father and 
brothers under the firm 
name of Alton Pope & 
Sons, his connection 
with the malleable iron 
business began in the 
year 1869. This became 
the commercial 
interest of his life 
he, associated with men 


years 


early manhood, 


ence began. five 


leading 
and 


who became his lifelong 
friends and partners, 
foremost in devel- 
oping the present proc- 
ess of making malleable 
and in extending 
until 


was 


iron 
its manufacture, 
now it has become one 
of the important iron 
industries of the United 
States. 


foresight, sound judgment, absolute just- 


Rare patience, 


ice, untiring devotion to detail, and a gift 
for inspiring and rewarding the best ef- 
forts and stimulating the best qualities of 
other men, were among the many strik- 
of Mr. 


His remarkable personality 1m- 


ing elements Pope’s successful 


career. 
pressed itself on all who met him. 
his Cleveland 


Under leadership the 


Malleable 


portance 


Iron Co. rapidly grew in im- 


ani reputation and its 
the 
to other communities, resulting finally in 
of the malleable iron 
and steel casting plants of the National 
Malleable Castings Co., at Cleveland, 
Chicago, Indianapolis, Toledo, Sharon 

Melrose Park, III. 


opera- 
extended in 


tions course of years 


the great group 


and 


ALFRED A. POPE 


The Eberhard Mfg. Co., Cleveland, 
established in 1879, and planned to pro- 
has de- 
one 


duce light and special castings, 
veloped from a small concern into 
of the manufacturers of 
and saddlery hardware in the world. 
The Mfg. Co., Chicago 
Indianapolis, part of the Li 
Belt Co., link 


largest vehicle 


and 


L 
nkK- 


Ewart 
now a 


originators « »f detachable 


belting, is another of the large enter- 
prises which grew and developed under 
Mr. Pope’s management. 

At the time of his death, Mr. Pope 
president of the National Mal- 
Co. and the Eberhard 
Mfg. Co., which positions he had held 
since their organization. He was di- 
rector in the Link-Belt Co., Chicago; 

the North & Judd Mfg. 
Co., and the Landers, 
Frary & Clark Co., New 
Britain, Conn.; the In- 
diana & Michigan Elec- 
tric Co., South Bend, 
Ind.; the Colonial Trust 
Co., Waterbury, Conn., 
and the Century Bank 
of New York. He was 
a member of the ad- 
visory board of the 
Guardian Savings & 
Trust Co., Cleveland; 
trustee of Western 
serve University; pres- 
ident of Westover 
School, Middlebury, 
Conn.; member of the 
Royal Society of Fine 
Arts, London, and of 
the visitors’ committee 
of the Fogg Museum 
of Fine Arts of Har- 
vard University. 


was 


leable Castings 


Re- 


To provide additional 
manufacturing facilities 
to meet the growing de- 
mand for its freight 
trucks, the Automatic 
Transportation Co., Buf- 
falo, will erect an addi- 
tion to its plant which 
practically will double 
the present floor space. 
The building will be two. 
stories high and will be 
similar in construction 
to those already erected. 


The Western Elec- 
tric Co, Chicago, 
recently has obtained an English pat- 


ent on the following alloy intended 


for use in the form of a tape for wind- 


ing electrical conductors: Lead, 95 


per cent; antimony, 4.50 per cent, and 


tin, 0.50 per cent. It is claimed that 


tape made from this alloy is more 


economical than pure lead. 














Two Tours—October and November, 1913 


ENGAGE YOUR SPACE—NOW 


HIS is not a threat, but a request for an 

early decision on the amount of advertising 

that you will require to adequately repre- 
sent your business in the two greatest issues of 
THE FOUNDRY yet undertaken. 


Both in volume of advertising and in diversity of products 
advertised, these two numbers of THE FOUNDRY will surpass all previous 
efforts of the world’s leading foundry trade publication. 


Aside from their editorial contents, these issues will be 
treasured by foundrymen the world over for the information contained in 
their advertising pages, as they will form the first complete catalogs of 
foundry equipment and supplies ever compiled. This is 


THE LAST CALL 


for advertising space reservations in the October and November numbers. 
The heavy cost involved in the foreign distribution of these two issues 
has made it necessary to limit the volume of advertising and so much space 
already has been contracted for that 


Only a comparatively few pages are still available 
To insure the proper representation of your products necessitates 
immediate action. 
Reservations will be entered in the order of their receipt. 


' , a i, . 
See the } Wifi }. ra li U ober and Vovember tissues 
































larket Place 


For the Sale of 


Foundry Pattern Shop  Platers’ 
Equipment Machinery Tools Supplies 


._ VERY foundry in the world, regardless of its location, will receive 
copies of the October and November, pre-convention and con- 
vention numbers of THE FOUNDRY. This stupendous under- 
taking was decided upon after a careful investigation of the possi- 

bilities of the foreign markets of the world as an outlet for American- 
made foundry, pattern shop, platers’ equipment, machinery, tools and 
supplies. 

The practice of casting shops of the United States and Canada is 
far in advance of that of other countries and the output per molder 
greatly exceeds the tonnage obtained in foreign lands. To the labor- 
Saving devices installed in American foundries this superiority is due 
and to the manufacturers of this equipment must be attributed this 
position of pre-eminence in the foundry trade of the world. 


To enable you to place your product before every foundryman the 
world over, THE FOUNDRY will publish two universal numbers in 
October and November, each with a circulation of 


Manufacturers alive to the situation and who have cultivated this 
foreign trade report a big increase in recent shipments to Europe, 
South America, Australia and other countries. 


Foreign foundrymen are adopting our methods and our labor- 
Saving equipment. Asa result, a tremendous market is being devel- 
oped abroad for American-made devices. 


Your Product should be adequately represented in both the October 
and November issues. 


Engage your space---NOW 





























of the World 


Will be found in the 
October and November Numbers 
of THE FOUNDRY 





RACTICALLY all of the export business of the manufacturers of 
foundry, pattern shop and platers’ equipment and supplies can be 
traced directly to THE FOUNDRY. These orders include the 
shipment of not only one or two machines, but frequently a con- 

tract is placed for the entire plant equipment, including the machinery 
for the casting and pattern shop and the plating department. 


THE FOUNDRY is read, year in and year out, not only by the foun- 
drymen of every English-speaking nation, but also in 23 other countries 
of as many different tongues. THE FOUNDRY, every month, is mailed 
to more than 400 foreign cities (not including Canada) of every civilized 
nation on the globe. But the universal numbers of THE FOUNDRY will 
be delivered to every foundry in the world and the distribution of these 
issues will be as follows: 


United States and England, Ireland, 
Canada Scotiand and Wales ny 
8500 2767 Ives 
France, Austria- Australia, New South South American 
Hungary and other Wales and New Countries 
European Countries Zealand 137 
1200 340 seg 


In addition to the above, every United States consulate will receive 
copies of both these issues. Our consular representatives area tremen- 
dous force in the development of markets for American-made machinery 
and these copies will be kept on file for reference by prospective pur- 
chasers of foundry machinery and supplies. 


This world-wide distribution will be productive of new business 
months and years after these two numbers have been issued, as they 
will seek out the by-ways and will be delivered to foundrymen who 
seldom receive copies of any technical or trade publications. 


_ . Ps ,yy “ Fe, .] 
Engage your space---! 


























Features of World’s Greatest 
Exhibition of Foundry Equipment 


IN THE 


October Number of THE FOUNDRY 


HE world’s greatest exhibition of foundry, pattern shop and 

platers’ equipment and supplies will be held in the International 

Amphitheatre, Chicago, from October 10 to 17. A combined 

floor area of approximately 100,000 square feet is available for 
the show which will be conducted under the auspices of the Foundry 
¢@, Machine Exhibition Company. 


The reservations greatly exceed the total at Buffalo last year, and 


the indications are that all of the spaces will be occupied when the 
show is formally opened. 


Of course you will be represented. 


Every device used in any of the departments of the foundry will 


be displayed, and so great is the interest manifested in this event that 
an attendance of 


9,000 Foundrymen 


Is predicted. Being centrally located and easy of access by rail, 


Chicago will be the Mecca of the foundrymen of the United States and 
Canada in October. 


The thousands of foundrymen who will attend will look to the 
October number of THE FOUNDRY for the advance notices of the exhibits---of your 
exhibit---and in the advertising pages of this issue, your complete line of products, 
particularly those that will be shown, should be illustrated and described in detail. 


The October Pre-Convention issue of THE FOUNDRY should carry 
your message and your invitation to visit your exhibit, to the thousands of foundry- 
men who are now making preparations to journey to Chicago. 


Two weeks before this great event, the October Pre-Convention 


number will be delivered to every foundryman, patternmaker, and plater in the 
United States and Canada, and, 


In addition, it will be distributed to every casting shop in foreign lands. 


Engage your space---NQOW 














Advance Agent 
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of Chicago Show 


Program of the Conventions of 


Allied Foundrymen’s Organizations 
IN THE 


October Pre-Convention Issue 


ONCURRENT with the exhibition, conventions of the three 

great allied foundrymen’s organizations will be held at Chicago, 

and several other societies allied with the foundry and machin- 

ery trades have been invited to hold their annual gatherings at 
this time. 

Programs, entertainment arrangements etc., of these meetings will 
be published in the October Pre-Convention number of THE FOUNDRY, 
and every feature of this great event will be forecast in this issue. It 
will serve as the official program for every member of the 


American Foundrymen’s Association 
American Institute of Metals 
Associated Foundry Foremen 


And will be consulted for accurate information pertaining to every 
event of Founders’ week. 


In addition, the October Pre-Convention issue will contain many 
special articles of great merit covering every phase of foundry, pattern shop and 
plating practice. Its reading pages will be profusely illustrated, and in every respect 
it will surpass the most notable achievements of THE FOUNDRY. 


The October number will be treasured by every foundryman, pat- 
ternmaker and plater in the world, not only for its editorial contents, but for the 
completeness of its advertising pages, which will constitute a catalog of foundry, pattern 
shop and platers’ equipment and supplies. 


The October Pre-Convention number of THE FOUNDRY will 
afford you an opportunity to present your products 


To every foundryman in the world 


To every foundryman in the United States and Canada two weeks before the 
Chicago exhibit and convention 


To every patternmaker and plater in the world connected with foundry operations. 


Let the October number of THE FOUNDRY be your advance agent 
---its work will be 100 per cent effective. 


Engage your space---NOW 


























—Great Annual 


The Complete Illustrated Report 
of the Chicago Exhibition 


IN THE 
November Issue of THE FOUNDRY 


MMEDIATELY following the close of the exhibition in the Inter- 
national Amphitheater at Chicago and the adjournment of the an- 
nual meetings of the American Foundrymen’s Association, 
American Institute of Metals and the Associated Foundry Fore- 

men, the November Convention issue of THE FOUNDRY will go to press. 
It will be handsomely illustrated with views of the exhibits and 
will contain a detailed description of every exhibit. The year’s progress 


as recorded by the new labor-saving devices displayed will be discussed 
and the features of the latest models will be pointed out. 


Every Foundryman in 


the World 


Is interested in the annual show conducted by the Foundry @& 
Machine Exhibition Co., and his non-attendance increases his anxiety to learn of 
every detail of this event. 


THE FOUNDRY holds the proxy of every foundryman, pattern- 
maker and plater who will be unable to be in Chicago from October 10 to 17, and 
THE FOUNDRY is relied upon to furnish a complete report of the exhibits and doings 
during convention week. 


And don’t forget the casting manufacturers of Australia, Alaska, 
Japan, France, England and every other foreign country. They too are vitally inter- 
ested in this great exhibition and the meetings of the allied foundrymen’s associations. 


Not being able to attend, they will eagerly await the receipt of the 
November Convention number of THE FOUNDRY. 


The prospective purchaser of new equipment, who has been to 
Chicago, and is undecided, after a careful inspection of the various styles of 
machines adapted to his purpose, must be reminded of the merits of your product. 


His attention again must be directed to the features of your ma- 
chines, and to closely follow-up your prospect, no better opportunity is afforded than 
the November Convention issue of THE FOUNDRY. 


' erates 
Engage your space ---NOW 




















)invention Number— 





Proceedings of Meetings of Allied 


Associations, papers and discussions 
IN THE 


November Issue of THE FOUNDRY 


T the professional sessions of the three great allied foundrymen’s 

associations, papers of unusual merit will be presented this year. 

Every branch of the industry will be considered and experts in 

the various lines who have conducted original investigations will 

make reports of their results to the society with which they are 
affiliated. 


The members of the American Foundrymen’s Association will 
discuss gray iron, steel and malleable foundry practice, while the 
American Institute of Metals has made preparations for the careful 
consideration of every phase of non-ferrous casting production. Every 
foundryman in the world 


Will Read the November Issue 


Several other organizations, also affiliated with the foundry and 
machinery trades probably will meet in Chicago during Founders’ Week, 
and an unusually large amount of valuable material will be contributed 
to the existing literature on foundry work. 


Many of these papers and reports will be published in full in the 
November Convention number of THE FOUNDRY, while others will be 
carefully abstracted to enable the busy foundryman to readily digest 
their contents. 


The discussions provoked at these meetings frequently develop 
many new ideas and valuable pointers not contained in the original 
papers, and THE FOUNDRY, in November, will publish a full report of 
the proceedings of all of the professional sessions. 

The human interest side of this great event will not be overlooked. 
Characteristic illustrations of the foundrymen taking part in the meetings will be 
published, in addition to the many other features that will contribute to make the 
November number one of the most notable in the history of THE FOUNDRY. 

The distribution of the November issue will be world-wide. Every 
casting plant, everywhere, will receive a copy. This issue will be treasured as much 


for the technical merit of its editorial contents as for the catalog feature of its 
advertising pages. 


Engage your space---NOW 












































Two Tours, October and November, 1913 


19,000 COPIES 


F each issue of THE FOUNDRY---October and 
November---will be distributed. Every plant 


engaged in the casting of metals, regardless 


of itslocation, will receive copies of these two num- 
bers. The circulation will be universal. A list of all the foundries 
in the world has been compiled at a tremendous expense. The 
advertising value of these two numbers cannot be measured. 


This is 
THE LAST CALL 


This is your opportunity to obtain world-wide publicity for your 


products and an unparalleled opportunity to cultivate the markets of every 
country on the globe. 


The available space, owing to the necessity of limiting the volume of 
advertising, is rapidly being taken. 


Prompt action will be necessary to obtain representation in the October 
and November issues. 


1A/S« ee eae - ‘oe 52 st ca 
Wire your requirements at our expense 


THE FOUNDRY Cleveland, Ohio 




















Electric 


Furnaces in Iron and Brass Foundries 


Discussion of Possibilities Held for Found- 
ers by New Type of Melting Equipment 


HE electric fur- 
nace has hither- 
| to 
under 


chiefly come 
consider- 
ation in the me- 
tallurgical world 
in 

with 


connection 
steel refin- 
ing, ferro alloys, 


or smelting ores, 


and but little 
attention has 
been given. to 





its applicability 
in connection with brass and iron found- 
ing. In fact, most electric furnace 
not to discuss the 
application of their apparatus for this 
work, as it is‘ generally held that the 
cost of operating is prejudicial 
success in competition with the pres- 
ent forms of melting furnaces. While 


makers do care 


to 


at first inspection, and under most 
conditions this is correct, there are 
possibilities before the electric fur- 
nace as applied to brass and iron 


melting which call for careful consid- 
eration, 

The principle on which all electric 
furnaces work is the passage of large 
currents over and through, or merely 
through, the charge. The distinction 
lies in the method of passing the cur- 
rent through the furnace. Furnaces 
may be divided broadly into arc, in- 
duction, ordinary resistance and pinch- 
effect resistance types. 

In the arc furnace the current flows 
inside the furnace chamber from one 
carbon electrode to another, either 
directly through a_ small space 
which intervenes between the elec- 
trodes of opposite polarity in the 
Same way as in an ordinary arc lamp, 
or indirectly from one electrode 
through the slag and metal bath to 
the other. 


air 


Induction Furnaces 


In the induction furnace first in- 
vented by Ferranti, the heating cur- 
rent in the bath is not the actual sup- 
ply current. It depends on the prin- 
ciple of the alternating-current trans- 
former, and a transformer core is in- 
corporated with the furnace, so that 
the metal bath forms the secondary 

*From a paper 


meeting of the 
ciation. 


presented at the 
British Foundrymen’s 


annual 
Asso- 





circuit. The primary coils of the 
transformer, which are on the cores 
of the transformer, are connected to 
the supply terminals. The current 


which produces the heat in the body 


of the metal is thus induced in the 
charge, and is not conveyed to it 
from the source of supply. 

Recent improvements include the 


introduction of three-phase operations. 
This is especially advantageous in the 
induction furnace, because the bath 
of metal is rotated in much the same 
manner as the moving portion of a 
three-phase and this rotation 
the to A three- 
phase furnace has the advantage over 
a single-phase furnace that the plant 
is cheaper in the same way 
that a alternator has a 
better weight efficiency than a single- 
phase machine. Another improvement 
in the induction type has been in com- 


motor, 


causes metal mix. 


much 
three-phase 


bining induction and resistance effects, 
and for this, electrode plates are fixed 
in the walls of the furnace. 


Resistance Furnaces 


The resistance furnace generates its 
melting heat by passing current from 
electrode to electrode through the 
charge of metal, which by reason of 
its resistance to the passage of cur- 
rent has its temperature raised very 
considerably. 

A resistance furnace which is dis- 
tinctive in operation, is the type de- 
signed by Dr. Carl Hering. It ap- 
pears that there is a limit to the cur- 
rent which can be passed through a 
horizontal open channel containing a 
liquid. When the current reaches a 
certain depending on the 
shape of the col- 
umn and the specific gravity of 
the liquid, the column is suddenly 
contracted by electro-magnetic forces 
until it breaks the circuit. This pro- 
duces rapid interruptions of the cur- 
rent which prevent a further increase 
of current and are fatal to the opera- 
tion of the furnace. Dr. Hering then 
devised a practical application of this 
pinch effect, which he made to serve 
the useful purpose of rapid circula- 
tion. 

If a column of a liquid conductor 
in a vertical cylindrical 

bottom of the hearth 


amount, 
cross-section and 
on 


is confined 
hole in the 


By E Kilburn Scott 


opening into the body of the liquid 
and closed at the bottom by means of 
the electrode, and if a current be 
then passed lengthwise through it, the 
effect of the pinch phenomenon will 
be to contract this column toward its 


central axis. The liquid will therefore 


tend to move radially from the cir- 
cumference to the center. These 
forces, in turn, by hydraulic action, 


then produce an axial force which will 
impel the liquid upward and out of 
the column, while at the same time 
the suction will draw in fresh liquid 
around the 

a circulation. 


circumference, producing 
This forces the liquid 
upward and produces a small fountain. 

These liquid columns 


or resistors, 
of which there is one for each elec- 
trode, are so proportioned that the 
whole heat for the furnace is gen- 


erated in them, and the diameter and 
length are so proportioned that the 
pinching force is sufficient to produce 
the desired 


circulation. Each particle 


of the liquid in turn enters the re- 
sistor, where it is immediately highly 
heated and ejected, being in the re- 
sistor only about a The 
cooler material at the bottom flows 
into the resistor and is in turn heated 
and ejected. 


second. 


For three-phase current 


there are three resistors and elec- 
trodes. 

The tubes are lined with electric- 
ally-fused magnesite. It is ground, 


mixed with a binder and tamped into 
position wet. The joint between the 
electrode ahd the wall of the furnace 
is self-sealing. The co-efficient 
expansion of electrically-fused mag- 
nesite appears to be about the same 
as that of iron. 

The electrodes are usually made of 


of 


the same metal as the metal to be 
melted. Thus iron electrodes are 
used for furnaces for cast steel and 


cast iron, and copper is used for cop- 
per, bronzes and brass. 


Comparisons of Furnaces 


Arc furnaces have electrodes of car- 
bon which are costly and burn away 
quickly. They sometimes also break 
off in lumps, and there is the possibil- 
ity of wasting away at the sides. 

The electrodes must be fed forward 
as they burn away, and there is dif- 
ficulty in regulating the current. 





380 


There is a difficulty in getting con- 
tinuous working owing to changing of 
the 


electrical 


carbons, and making necessary 


connections. 
Quite frequently there is trouble in 
for water-cooling 


providing con- 


nections, and a chance of water leak- 
ing into the furnace. 

The 
the 


down by 


the 


has to 


heat is applied at top of 


charge and thus travel 
agita- 
the 
free working. 
the 
that 


requirements. 


slow conduction and 
the 
may interfere 


The 


quently 


tion of charge. Slag at top 


with 
fre- 


temperature of atc 41s 


greater than necessary 


for metallurgical 


The 


larger than necessary in order to pro- 


furnace has sometimes to be 


vide space for the carbons. 

The 
able 
ity of 


furnace is suit- 
the conductiv- 
and the 
that the metal 


This applies also to alumi- 


induction not 


for brass because 
the 


becomes so 


metal is low cur- 


rent great 
pinches. 
rum, but to a greater extent, because 
the metal is so light that it pinches- 
off with quite moderate currents. 
The 
low frequency, and this has generally 
to be given by a special set of appa- 
ratus. Ordinary 


induction furnace requires a 


furnaces 
exhibit a serious limit of temperature 


resistance 


and speed of heating due to the pinch 
phenomenon. 

There is a possibility of contamina- 
tion of product by the carbon or 
graphite electrodes. 

Great changes in current are neces- 
sary as the quantity of reduced mate- 
rial increases. 

The slag surface is small, or if this 
is provided by an additional hearth, 


there is difficulty in getting circulation 


from the heating channel to the 
hearth. 
Heat Required 

The actual heat required for any 
particular process may be (1) the 
heat necessary to liquify the raw ma- 
terial from the cold or nearly cold 
state; or (2), it may be merely that 


required to raise a charge which has 
already been 
temperature. 


liquefied, to a higher 
Heat may be generated 
in the charge itself by the chemical 
changes going on in it. If this change 
absorbs energy the heat energy repre- 
sented must be added in order to find 
the total that the furnace must supply. 

If, on the other hand, the chemical 
change in the furnace off en- 
ergy, then this energy can be sub- 
stracted, and only the balance is re- 
quired from the electric power supply. 

An arc is a gaseous resistor, and it 
is the current passing through this 
gaseous resistance that enables. so 
large an amount of heat to be gen- 


gives 


Tae FOUNDRY 


The arc fur- 
the 
arc which is the temperature of vapor- 


erated in a small space. 
nace develops a temperature at 
ization of carbon or graphite, or what- 
ever the nature of the electrode may 
be. Now it happens that most metal- 
lurgical processes are carried on best 
at certain temperatures, which do not 
by any means agree with the temper- 
ature of the 
if such an 


Therefore, 
used, then 
heat may be wasted through the fur- 


nace 


electric arc. 
arc is excess 
walls and the electrodes. 

Clearly the ideal method of work- 
ing furnaces is to develop just so 
much heat and no more, as is actually 
necessary to the chemical 


carry out 


action desired. 

Heat Regulation 
the exact 
amount of heat is possible with induc- 


Such a_ regulation § of 


tion furnaces and with resistance fur- 


naces, but is not possible with arc 
furnaces. 
Furnaces of the arc type produce 


the greatest heat at the top of the 
metal, and it has to be transferred by 
conduction. This also is the method 
with ordinary regenera- 
but in such case there 
is special reason for it, namely, carry- 
ing a atmosphere 


of heating 
tive furnaces, 
strong oxidizing 
over the top of the bath. 

In most electric furnaces, however, 
this is not necessary, and, therefore, 
heating at the bottom of the charge 
is undoubtedly an advantage. The 
natural flow of the heated metal up- 
wards then causes active circulation. 

So far as heat losses are concerned, 
a section of a sphere affords the 
smallest area from which heat can be 
radiated. A square bath is good, and 
a rectangular shape, which is long 
compared with its width, is not so 
good. <As the induction furnace has 
a long, narrow, winding channel, it is 
the worst shape of all. 

The present designs of fuel-heated 


furnaces represent the survival of 
the fittest, and, therefore, the electric 
furnace design, that is as near the 


present designs as possible, is clearly 
the best form to adopt. 

No advantage is gained by building 
a furnace larger than is necessary for 
the required output, because of the 
losses by heat radiation. This is espe- 
the electric furnaces, 
because any heat lost has to be paid 
for as electric power. Generally 
speaking, smelting processes that are 
slow, require large furnaces, whereas 
for processes that are rapid, small 
furnaces are best. Other things being 
equal, it is better to use a small fur- 
nace quickly, because it equalizes the 
load on the generating plant. 


cially case in 
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Let us suppose that a ton of metal 
is melted in four hours in one case, 
while in another it is melted in one 
then the radiation the 
one-hour furnace would be about one- 
quarter of what it is in the four-hour 
furnace. As radiation losses are quite 
a large item in any furnace, this shows 
the importance of quick melting. So 
far as heat loss is concerned, the con- 
tinuous furnace is better than the in- 
termittent: 

In electric furnaces, such as are 
being considered, alternating current 
is always used, and it may be either 
single-phase, two-phase or three-phase. 
For are and resistance furnaces, the 
periodicity may be any of those in 
regular use, namely, 40, 50 atid 60, but 


hour, loss in 


the induction furnace must have a 
low periodicity. With single-phase, 
two electrodes are used, and with 
three-phase three electrodes. Two- 


phase may be dealt with by having 
two single-phase furnaces, or one fur- 
nace with four electrodes, or still an- 
other way is to employ the Scott 
transformation and change from two- 
phase to three-phase. 

The foundry organization may be 
easily arranged to use the electric en- 
ergy at other times than the peak 
load, which is generally in the late 
afternoon. An ideal arrangement 
would be to have the electric furnace 
constantly at work, continuously pour- 
ing the metal all day as the molds are 
finished. This would enable a given 
floor space to turn out a greater ton- 
nage per year. 

As electric furnaces may be quite 
small, and therefore portable, the gen- 
eral layout and organization of a 
foundry can be improved. For ex- 
ample, the electric furnace can be on 
a truck on rails, or it may be sus- 
pended from an overhead track or 
crane. 


Ideal Plant 


According to Dr. Hering, the ideal 
plant for a foundry where regular 
work is done, would be a furnace 
which contained only about as many 
pounds of metal as are cast into one 
flask, and which melted this amount 
of metal in the time it takes to move 
the furnace from one flask to another, 
and to do the pouring. For small 
brass castings, such a furnace would 
be small enough to be readily handled 
on a track or suspended from a trol- 
ley rail, and could be tilted so as to 
cast directly into the flasks. 

We may now revert toacloser con- 
sideration of the Hering furnace—the 
apparatus which appeals most strongly 
to the writer as being adapted to iron 
and brass foundry work. Among the 
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advantages it presents are the follow- 
ing: 

It consists merely of two or more 
resistor tubes in an ordinary furnace 
hearth, a simple electrode being fixed 
at the bottom of each one. 

The heat is generated by resistance 
in the metal in these tubes, and the 
heating takes place at the bottom of 
the bath, just where it can be 
effective. 

The circulation of the hot charge 
is entirely automatic and in a most 
effective direction, namely, from the 
bottom of the bath up to the under- 
side of the blanket of slag. 

The speed at which the mixing takes 
place is such that the charge is treated 
more rapidly than by other methods. 
Therefore, for a given size of furnace 
hearth and given amount of electric 
energy, a larger amount of material 
can be dealt with, per day. 

The electrodes are metal, being usu- 
ally of the same material as the 
charge, and they do not wear away. 


most 









































FIG. 1—THE BRACKET PATTERN AS 


ORIGINALLY DESIGNED 


as is the case with carbon and graph- 
ite electrodes. 

The temperature and circulation of 
metal may be exactly adjusted to the 
metallurgical requirements. 

Gaseous fuel heat can be applied to 
the top of the bath without affecting 
any of the electrical gear. The cur- 
rent can be on all the time or only 
for the refining or melting part of the 
process. 

Only part of the charge conducts 
the current, so that the volume of a 
charge may vary considerably without 
affecting electrical conditions. 

A much larger amount of energy 
can be crowded into a given bath of 
metal than is possible in the induc- 
tion furnace, because of the pinch ef- 
fect. 

The volatilization of metal and wear 
and tear of carbon electrodes, char- 
acteristic of the arc furnace, 
avoided. 

As the furnace is of the bottom- 
pour type, it insures clean metal. 


are 
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In conclusion, some of the advan- 
tages afforded by the electric furnace 
for foundry work may be summarized 
as follows: 

The atmosphere of the furnace may 
be oxidizing, reducing or neutral, the 


slags may be acid, basic, or neutral, 





























FIG. 2—THE BRACKET PATTERN AS 


REDESIGNED 


and may be varied to a degree impos- 
sible with other ways of working. 
The heat may be held as long as 
desired, in an atmosphere of any re- 
quired effect, and alloying materials 
added under ideal conditions that may 
be maintained. 
The furnace 
amount of 


limited 
and is clean and 
With the aid of 


occupies a 
space, 
simple in operation. 
ammeter, voltmeter, and wattmeter, 
all the operations can be _ closely 
watched, and costs obtained most ac- 
curately. 


The furnace can be 


operated con- 
out a maxi- 
mum tonnage for a given floor area. 


tinuously, thus turning 


Economical Molding Operations 
O. M. Olsen 

Unfortunately, when making pat- 
terns, many patternmakers do not fig- 
ure on the most economical method 
of molding. Recently the writer was 
engaged to design special rigging in 
a large steel and iron foundry to ef- 
fect reductions in the cost of molding. 

The pattern, Fig. 1, was one of the 
first jobs called to his attention, ow- 
ing to the fact that it was frequently 
in the pattern shop for repairs, there- 
by greatly increasing the cost of mak- 


381 
dry. The cope side of the pattern 
received severe abuse and_ conse- 


quently the sides and web were con- 
tinuously broken out as a result of 
the rapping. 

After investigating the problem 
carefully, it was decided to mold the 
entire pattern in the drag with the 
cope in the form of a cover. Fig. 2 
shows the pattern complete as _ re- 
designed with a runner attached, and 
Fig. 3 is a cross-section of the mold 
with the cores in place. Fig. 3 shows 
the mold after it was rolled over, 
having been made in green sand; B 
is the slot core; C the covering core 
forming the upper side of the bracket 
and the loose pieces in the core box 
formed the risers, E, which were built 
up slightly higher than the top of the 
mold. Molding sand was used for 
building up these risers; F is a runner 
with gates, G, attached, which fed the 
mold on either side of the slot core. 
Bar, D, was laid across the top of the 
mold and was clamped to the bottom 
board, H. The runner cup next was 
set over the runner, F, and the mold 
was ready for pouring. 


When this method of molding was 
adopted, a handyman and a helper 
made 50 molds per day, as compared 
with four or five previously made 
when it became necessary to return 
the pattern to the pattern shop for re- 
pairs. Some additional cost was en- 
tailed for coremaking, but the re- 
duction in the cost of molding more 
than offset the increased cost of cores. 
With the cope eliminated, the mold- 
ing operation was greatly simplified. 
This illustrates to what extent mold- 
ing costs can be reduced by the 
exercise of a little ingenuity. If this 
casting were ordered in lots of 1,000 
to 2,000, still greater economies could 
be effected by mounting the pattern 
on a molding machine. Unfortunately, 
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FIG. 3—METHOD OF MOLDING THE PATTERN AFTER IT WAS REDESIGNED 


ing this casting. The section was cast 
in steel, 22 inches long, 12 inches 
wide and 8 inches high. The web 
and ribs were 34-inch thick and the 
pattern necessarily was rather light 
for rough handling in a steel foun- 


this shop is not equipped with a ma- 
chine for this work, as power squeez- 
ers for small patterns and a jar-ram- 
ming machine for large work consti- 
tute the only labor-saving molding de- 
vices installed. 





How to Prevent Blindness Among Y our Employes 


Goggles Worn by Chippers and Floggers Save Eye- 
sight—Prejudice Against Them Can Be Overcome 


T HAS be 
estimated 


11 
yADIV 


that pro 
50 per cent 
ster 
the 
eyesof workmen. Whil 


of the accidents in 


foundries affect 


proper lighting is. th 


essential in the 
conservation of eve 


sight, nevertheless there 


are other dangers, such 
as the careless use of 
emery wneels, flying 
metal chips, burns and 
other comparatively preventable acc 
«lents In a recent issue of the 
Vonthly Bulletin of the American Iron 
and Steel Institute, William H. Cam 


eron, manager of the casualty and safe 
the Steel 


Chicago, discussed 


ty departments’ of American 
the 


Industry,” in 


Foundries, “Sav- 


ing of Eyes in the Steel 
part as follows: 
estimate that 


States 


authorities 
the United 
30,000 


“Competent 
there are in 


20,000 


between 
and blindness 
that 
the 


maxXi- 


cases. of 


from preventable causes, and 


there are several million people in 


country who do not reacno their 


mum output by 


The 


reason of defective 


vision suffering and economic 


GOGGLES 


THAT 


SAVED THE E 


YE 





OF A CHIPPER 


loss due to defective eyesight is enor- 


mous 


“Tt is 
afflictions 


well known 


can 


that 
be traced 


to 


visual 


a multitude of 


dis- 


abilities, and it has been suggested that 


the 


dyspeptic 


philosophy 


of Thomas 


Carlyle might have been tempered by a 


pair of spectacles. 

“The railroads have found it neces- 
sary to examine the eyesight of their 
workmen, for the reason that it is 
essential to the safety of the public 
and the continuance of the business 
of the roads that the operatives be able 
without fail to distinguish colors and 
objects \n awakening of other em- 


ployers on the general 
question of efficiency 
among workmen will 
lead to similar exami- 


nations for determining 


the applicant’s physical 
fitness for his work. 
“Much work of great 
social value and of no 


small importance can be 
intelligent 
the 
optical conditions 
under which men 


done by ex- 


amination of gen- 
eral 
work, 
and by the examination 


of all workmen for defective vision and 


diseases of the eye, and the refusal to 
employ men whose vision is defective. 
“A man who does not see well at 


his work runs exceptional risk of acci- 
dent to fellow 


works at a 


himself and_ his 


He 


em- 
consid- 
diminished _ efficiency. lt 15, 
the best all 
workmen not be 
work at 


ployes also 
erably 
therefore, to 
that 
permitted to 


interests of 
should 
hazardous 


concerned 
occu- 
pations if they have poor or defective 
eyesight 

“While it is that the em- 
ployer cannot, and should not, be held 
responsible for 


believed 


constitu- 
duty to pre- 


inherent or 


tional cefects, it is his 




















THESE GOGGLES WERE BROKEN BY 


FLYING 


STEEL 


CHIPS IN THE 


PLANTS 


OF 


THE,AMERICAN STEEL FOUNDRIES 


AND WERE THE MEANS OF SAVING THE EYES OF MANY WORKMEN 
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vent, as far as possible, accidents to 
the eyes of employes. The 
industry is a 
but even in the 


foundry 


hazardous occupation, 


foundry industry a 


large percentage of accidents is pre- 


ventable. 
“Proper lighting is the first essen- 


tial in the conservation of eyesight 


But there are other and greater dan- 


gers than improper lighting, such as 


those from flying particles of steel, 


ore, or emery, those from acids or 


other chemicals, and those from other 


irritating substances which either di- 
rectly destroy the eyesight or cause 
such inflammation that the vision 1s 


greatly impaired. 

“Injuries from small flying particles 
may be either slight or serious; and in 
juries which are apparently slight may 
develop into serious cases unless prop- 
erly taken care of. Sometimes small 
particles puncture the walls of the eye- 
ball. Unless 


removed, they endanger 














A MAN WITH TWO GOOD 
EMPLOYED AS A FOUNDRY CHIP- 
PER AND THE FOREMAN HANDS 
HIM A PAIR OF GOGGLES 


EYES IS 


affected, but both 
eyes, by causing sympathetic inflamma- 


not only the eye 


tion of the uninjured eye. In other cases 
infection gives rise to dangerous ulcers 
which may partially or wholly destroy 
the eyesight, and in some cases even 
the eyeball. 

“There are two general sources of 
danger to the eyes: First, those orig- 
inating with the workman himself; 
those other 

Protection from the first is 


obtained mainly by the wearing of suit- 


second, originating with 


workmen. 
able goggles. Protection from the sec- 
ond may be had by the use of screens 
and by giving proper instruments to 
That the need for such pre- 
caution is great has been proved by 
the experience obtained in the plants 
of one steel showed 
that 250 men had lost their eyesight 
through simply permitting other work- 


workmen. 


company which 
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HE CANNOT UNDERSTAND THE REA- 
SON FOR WEARING THE SAFETY 
GOGGLES AND FASTENS 
THEM TO HIS 
HAT 


men to remove foreign bodies from 
their eyes. The loss of sight in such 
cases is caused by the perforation of 
the cornea, or by the transmission of 
otner 
means, producing corneal ulcers which 


leave scars The 


infection by finger nails and 
experience of this 
indicates that 
should be instructed not to allow any- 


one company workmen 
one but a doctor to remove irritants 
from the eye. 


Two Factors in the Problem 


“There are two factors to the spec- 
tacle problem: First, securing suitable 
spectacles; second, getting them worn. 
By reason of its fragile and imperfect 
construction, the 


ordinary goggle or 


spectacle usually provided for work- 
men offers little if any 
deed it frequently 


an eye by the 


protection. In- 
causes the loss of 
fracture of its brittle 
lenses. The lenses must, as the prime 
consideration, be clear and transparent 








EE 


UNFORTUNATELY, HE SOON IS FORC- 
IBLY MADE TO SEE THE ERROR 
OF HIS WAYS 
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And they must be strong enough to 
withstand a heavy blow from a blunt 
instrument. Another important  con- 
sideration is the weight of the spec- 
tacles. They must be as light as it is 
possible to make them consistent with 
safety. 

trachoma, _iritis, 
etc., are transmitted by the promiscuous 


should 


“Diseases such as 


use of spectacles. 


Spectacles 
always be thoroughly clean. By boil- 
ing them in hot water or immersing 
them in an antiseptic solution, they can 
be put in a sanitary condition, and this 
precaution should taken. 
Where spectacles are handed in with 


always be 
the workmen’s tools, they should be 
cleaned daily. They can be kept clean 
while in use by rubbing the lenses with 
an anti-sweat pencil (made _ principally 
of paraffine) and afterwards polishing 
with a cloth cleaner. This will keep 


the glasses free from moisture from 
three to five hours. 
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AND NOW HE IS A MEMBER OF THE 
HALF-BLIND FAMILY 
“There are many classes of work 


men who should always wear spe 


tacles while at work. Among. these 


are chippers and _ floggers in _ steel 
foundries. The work should be so ar 
ranged that the chips will fly against 
a wall or a screen covered with can 


There 


is special danger to ladlemen and _ help- 


vas, burlap or fine wire net 


ers in foundry work from sparks and 
while it és 
Blacksmiths, 


about 


molten metal 
being poured into molds. 


splashes of 


machinists and workers forges 
and fires are also liable to eye injuries 
from flying sparks and should wear eye 
protectors. 

“Cheap hammers and chisels of poor 
quality are frequently the cause of eye 
accidents to 


mechanics. Care should 
. 


be taken in all shops to have such 
tools carefully inspected each day and 
the burrs on the chisel heads ground 
off to prevent them from flying off and 
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striking the user of the tool or a fel- 


low-workman. Blasting in mines and 
quarries causes a large number of acci- 
dental injuries. These 
liable to destroy both eyes of the work- 


and 


accidents are 


make him a burden 


for life. 


man upon the 
community 

“Glasses are recommended to be 
by operators of 
cible 


handling 


worl 
open-hearth and cru 
well as by workmen 


babbitt 


furnaces, as 


molten metal Explo 


sions have been known to scatter this 


metal, some of it 


going into the eyes 
of the workmen. 

“Men employed about electric ar 
welders should always wear a_ helmet 
to cover the head and protect the ey 
sight and skin. These helmets are mad 
of aluminum or tin and are so light 
in weight that the men are willing t 
wear them There is an opening 
the helmet to see through. This opet 
ing is covered by a set of four glasses 
two red and two blue, arranged in the 
order of one blue and. one red Chi 
arrangement provides a quadruple pro 
tection against the intense rays of light 
The are welders’ room should be 


isolated \s 


to this room, 


there is generally no r 


men working on m 
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which 
their 
in the same manner as a weld- 


chinery, such as 
this 
affected 
er. Their eyes should be protected by 
a helmet. 


cranes, pass 


over room may have eyes 


“Workmen who have errors of re- 
fraction or loss of accommodation, 
should have special lenses made and 
fitted to the safety spectacles to im- 
prove their sight, and at the same 
time make the wearing of the spec- 
tacles comfortable. 


Education of Workman Necessary 


“To promote eye-safety the workman 


must be educated to the necessity of 
vearing spectacles. Objections will 
sometimes be made to any such pro- 
tection on the ground that it interferes 
with ease in working. If a safety in- 
spector gives all his time to the educa 
tion of the men for at least two or 
three months, a_ sufficient number of 
cidents will have been avoided to 
demonstrate to all the workmen the 
absolute necessity of this protection 
“In one large steel foundry where 
spectacles have been in use for about 
two years, 48 pairs were collected in 
ne month with lenses broken by fly- 
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ing pieces of steel, and 297 pairs have 
been collected the several 
dries of the company over a period of 
six months. During this period there 
serious accidents in these 


among foun- 


were no eye 
plants. 
“When a 


cannot 


that he 
dangerous 


workman realizes 
the 
wear 


secure a job in 
trades if he refuses to 


retain his 


safety 
place if he 
the habit of 
become 
both 


spectacles, or 


neglects to wear them, 


wearing them will fixed, 


to the 
and employed.” 


soon 


great benefit of employer 


The goggles shown at the beginning 


of this article were made by the Julius 


King Optical Co., New York City. 
One lens was broken by a flying chip 
of steel which struck the glass instead 
of the eve. While the steel penetrated 


the glass, the chip did not come in con- 
tact the The glass in 
absolutely 


with eye. these 
transparent and 


While flying par 


soggles is 


is strong and tough. 


ticles of iron or steel may fracture 
the glass, it holds together an:l seldom 
shatters. The frames are made _ en- 


tirely of white metal and will not cor- 
rode, As the 


essential these goggles 


cleanliness about eyes is 


can be. sterilized 


The Country’ s [Enormous Junk Heap 


HE value of the seconda 
metals, exclusive of gold 
silver, platinum, iron and 
aluminum, recovered in 1912 
reached the enormous total of $77,- 
395.843, compared with $52,585,390 in 


1911, according to J 
United 


increase of 


P. Dunlop, of the 


States Geological Survey, an 
‘ 


nearly $25,000,000 


Secondar) netals ar those ré 
ered from scrap metal, sweepings, 
skimmings, drosses, etc., and are so 
called to distinguish them from the 


metals derived from ore, which are 


termed mar etals The United 
States Geological Survey’s figures 
showing the recovery of secondary 
copper, lead, zinc, tin and antimony 


are summarized in the accompanying 


table. The reports to the Survey do 

not include the very large quantity 
’ 1,] a | ; ] ’ 1+ ] +] 

f old iron and _ steel remelte neith 

do they include the precious metals 


Che | 


turned to 


quantity of aluminum scrap re 


secondary smelters is in- 


creasing 


rapidly. 


[The values given for the secondary 
based on 
value of the 


vear. While 


junk dealers and collectors 


metals are arbitrary and are 


the approximate average 


primary metal for ‘the 


£ = ++} 
requet 
eque 


pay low prices for ll quantities of 


sma 


scra 1etals, 


al 


} 


— ; ; : 
> competition results in 


good prices being obtained for care- 


fully sorted scrap and other waste 
metal products sold in large quanti- 
ties \fter remelting or refining, the 


netals are sold at only slightly lower 


prices than new metal. These second- 


iry metals displace an equivalent 
quantity of primary metals and must 
be considered in 


stocks 


any year 


any estimate of 


available for consumption in 


For a few special purposes 
t 


requiring especial purity of material, 


+t 


is necessary to employ primary or 
virgin pig metal, but as a general rule 


secondary metals can be used in 


whole or in most foun- 


for 


part. In fact 


dries, in order to compete busi- 


ness successfully, must use secondary 
least in 


material at hence 


them and 


part, and 
scrap metal is purchased by 
emelted with metal or 


The 
handling large quan- 


primary pig 


with composition ingot. second- 


ary smelters, by 


tities of all kinds of scrap, are able 
t classify their material so as to 
roduce continuously alloy metals of 


composition suitable for 
n work of 


composition 


use 
Such 


being pur- 


different classes. 


ingots are 
chased and used in increasing quanti- 
other 


foundries and 


manufacturers in 


ties by many 


place of primary 
mixtures of new 
The 


fi Ir all 


] ~ = 
metals or and scrap 


higher prices prevailing 


metals other than lead 


had 
a normally increased demand for and 
recovery of 


the effect of causing more than 


metals from __ scraps, 
drosses, etc. 

It has so far proved impossible to 
separate the 


recoverc d 


statistics for secondary 


metal from clean scrap 
made in the ordinary course of manu- 
the 
from drosses and ashes and 
old that had 
trade as manufactured 
discarded. An 

the clean 
but no 


of the 


facture from statistics of metal 


recovered 
metal 


from scrap or 


the 


eii- 


tered ar- 


ticles and been esti- 


mate has been made of cop- 


per and brass scrap, distinc- 


tion is made by many dealers 
or smelters 
the 


obtain 


There was a notable increase in 


use of magnetic separators to 


scrap free from iron and at 


some plants concentrating tables were 
introduced by 


filings, 


means of which cinders 


from foun- 
dries containing as little as 2 per cent 


of metal full 


and molding = sand brass 


were treated success V. 


The general tendency is i> save ail 


waste metal of every kini and obtsin 


reore ‘'t by better gracing and 
classification. Copper wire and heavy 
copper and brass scrap are kept sep- 


arate from light copper and brass, and 
small scrap is briquetted to reduce the 


loss in remelting. Few metallic ar- 


ticles are wasted: old clocks, bases of 
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electric lamps, light wire, and springs 
are all gathered and sold, though such 
articles are not desirable 
have a limited market compared to 
heavy copper, brass, babbitt, etc. It is 
impracticable to segregate the 
ing, remelting, and re-use of secondary 
metals according to states, but over 90 
per cent of the refining and smelting 
of drosses and scrap metals in the 
United ‘States is confined to the terri- 
tory east of St. Louis and north of the 
Ohio river. 


scrap and 


refin- 


Reports made by 
approximately 500 users of secondary 
material, of which about in 
Pennsylvania and West Virginia, 120 
in New York, New Jersey, Connecti- 
cut, Maryland, and Massachusetts, and 
about 100 Ohio, Indiana, 
and Michigan. Some of the largest 
plants that remelt or refine secondary 


were 


150 were 


in Illinois, 


metals are at Philadelphia, Chicago, 
New York City, Pittsburgh, Detroit, 
and St. Louis, and at Tottenville, N. 


Y., and Rome, N. Y. 


Nearly 140,000 Tons of 


ered 


Recov- 


Ce pPper 


The total amount of secondary cop- 
per recovered, on the assumption that 
the brass had 
copper content 70 per cent, 
137,507 tons, of which 14,541 
recovered by plants refining primary 
metals and _ the plants 
treating only secondary materials. The 
copper produced by smelters of the 
latter class includes 42,623 tons of pig 


remelted 


of 


an average 
was 
tons was 


remainder by 


copper, 9,277 tons of copper in alloys 
71,066 tons of 
brass. At least 
from clean 


other than brass, and 


copper in remelted 
37,500 tons 
scrap made in the course of manufac- 
ture of copper and 
that only about 107,000 tons was ob- 


was recovered 


brass ware, so 


tained from 
or from 
been 
to the 
mestic 
scrap 


ashes, cinders, and 
that had 
discarded. 
of 
Commerce, 
fit only 
ture, for the calendar year 1912, were 
14.435 tons, the 
3,298 tons. 


scrap, 
material actually 
According 


Do- 
of 


used and 


Bureau Foreign and 
the 


for 


exports 
brass re-manufac- 


and imports were 


While many railways sell 


or turn in their brass and copper 
scrap to dealers in part payment for 
new material, the reports received 
show that the railways utilized in 
their own shops and foundries over 
12,900 tons of brass, in. addition to 
1557 tons of copper, and 1,813 tons of 
copper in alloys other than brass 


The production of copper from sec- 
ondary sources in 1912 was equal to 
17.5 per cent of the smelter output of 
primary copper in the United States 
from all or 22.3 cent of 


sources, per 


the primary copper smelted from do- 
mestic 
The 


ores. 


secondary lead _ recovered 
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about 


amounted to 67,168 tons, or 
13,000 tons more than in 1910. The 
secondary lead recovered as pig lead 
increaced about 3,000 tons, a normal 
increase in view of the fact that the 
lead was the same in 
1912. The recovery of lead 
was very large, 
over 10,000 tons compared with 
This abnormal 


average price 
1911 and 
in alloys increasing 
1911. 
was mainly 
the result of the prevailing high prices 


for the other metals in the alloys and 


increase 


of the expansion in manufacturing and 
in transportation, which occasioned a 


more extensive use of remelted  bab- 
bitt and bearing metals. Other im- 
portant sources of secondary lead 
were old pipe, lead linings of acid 


PRODUCTION OF SECONDARY METALS 


IN THE UNITED STATES IN 
1911 AND 1912. 
1911 
Short 
tons. 
Metal. 
Value 
Secondary copper, includ- 
ing that in alloys other 
CR DOGEE «can kécecccs 50,845 $12,711,250 
Remelted brass......... 80,370 16,814,400 
Secondary lead 27,359 


tees eees 9 997 96 
Recovered lead in alloys 26,895 § 4,882,860 





Recovered spelter 44,714 ) 
Recovered zinc in alloys + 5,464,800 
other than brass....... 3223 | 
secondary tifl........--. 7,749 } 
Recovered tin in alloys.. 6,957 § 12,353,040 
Secondary antimony..... 10 
Recovered antimony in 359,040 
MOE: oSdcectcucunwssc 2,359 
Tota va awed hee cae ee $52,585,390 
191 | 
Short 
tons 
Metal 
; ; Value 
Secondary copper, includ- 
ing that in alloys er 
1 | re 66,441 $21,593,325 
Remeited bréss......... 101.52 27,279,516 
Secondary lead.......... 30,266 
eee 
Recovered lead in a s 36,902 5 6,04 ) 
Secondary spelter........ 52,251 ) 
Recovered zinc in ill ys , 7,750,4 } 
other than brass...... 3,912 
Secondary tin.........<. 8,333 4 
Recovered tin in alloys 7 MR I a a 
Secondary antimony..... i | 
Recov ] timony ; 426,020 
GES ee ea kakawnaKee 2,493 } 


797 20¢ 
$7 4,9 95,843 


tanks, and drosses from  white-metal 


alloys. Recul: 


r smelters reported the 
385 


recovery of /7,. tons of lead from 


lead and antimonial lead scrap. The 


total output of secondary lea:l was equa 
to 13.3 per cent of the refined lead 
produced in the United States in 1912, 
compared with 11.1 per cent in 1911, 
or to 167 per cent of the refined lead 
produced from domestic ores in 1912 


domestic 01 


Missouri and 


Ir was exceeded by the 
put of 
Idaho. 
The 
cluding that in 
81,543 tons and equaled 24.1 
of the total of 
spelter in the United States in 1912 


ates, 


secondary zinc (in- 


output of 
brass) amounted to 
per cent 


production primary 





compared with 25.1 per cent in 1911. 
The recovered in alloys other 
than brass amounted to 3,912 tons. Of 
the 52,251 tons of secondary zinc re- 
covered as spelter, 26,064 tons was ob- 
tained by redistillation 
skimmings, ete. In 


zinc 


drosses, 
addition to the 
spelter recovered, 
several thousand tons of zine chloride 
was made 
etc., and 


from 


large quantity of 


from drosses, skimmings, 
thousand 

tons of the zinc pigment, lithopone. 
The quantity of spelter recovered by 


redistilling 


likewise several 


drosses, skimmings, etc., 
increased about 7,800 tons. Two zinc 
smelters in the eastern states which 


recover spelter entirely from drosses, 


skimmings, etc. used large 800 or 
1,000-pound retorts instead of the 
small ones used by smelters treating 
ore or mixed ore and drosses. A 
large portion of the secondary spelter 
recovered was reported to be of high 
yrade, ranging above 99 per cent pure 
and equal in practically every respect 
to the spelter made from ore. Do- 
mestic spelter prices were too high 
during most of 1912 to perini tie 
profitsble export of zine dross, so that 
the exports declined from 4,246 tons 
in 1911 to 205 tons in 1912. 

The production of secondary ant- 
mony, of which all but 13 tons was re- 
covered in alloys, increased from 2,369 


short tons in 1911 to 2,506 tons in 1912 
No antimony ores of domestic origin 
were smelted in 1912, but the total for 
the 135 
mony antimonial 


year includes tons of anti- 


contained in lead 
smelters. 


refined 


scrap recovered by regular 
The principal 
melted 
an alloy were hard lead drosses, 
bitt, 
The 
metal, 
8.685 


materials or re- 


which contained antimony 


as 
bab- 
solder, and metal. 
1912 


in 


pewter, type 
as 
to 
from 


to 29 


imports of antimony 


ore, or oxide amounted 


tons, and the recovery 


secondary sources 
of 
recoveries 
the 
lead ores 
1912. 


equal 


‘he Sec- 


was 


per cent such imports. <1 


ondary of antimony 
double 


of 


were 
antimony content 


of 


those of 
antimonial domestic 


origin smelted in 


Tin Important 
in’ Supply 

no domestic tin 
United 
tin concentrates 
Alaska to Great 
for treatment and a small quantity of 
tin ore New 
York. This condition makes secondary 


There ores 


1912, 


were 
the 


some 


smelted in States in 
though were 


shipped from 3ritain 


foreign was smelted in 


important factor in supplying 
The 
ary tin recovered in 1912 was equal to 
26.6 per cent of the tin, as metal or as 
oxide imported into the United States 


tin an 


domestic consumption. second- 


during the year. Secondary tin recov- 
eries increased from 14,706 short tons, 
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valued at $12,353,040, in 1911, to 15,401 
tons, valued at $14,301,368, in 1912 
The quantity recovered as tin was 
8,333 tons that in 
chemical 7,068 
includes the tin 
made by 


and alloys and 


compounds tons. 
The recovered tin 


content of products several 
plants from tin scrap. These included 
some tin 
but chloride. 


The production of these compounds is 


oxide, putty 


mainly of tin 


powders, etc., 


consisted 
metal and 
stated, in 


calculated as not sepa- 


order to avoid dis- 


confidential 


rately 
information. As 
the products are made from scrap tin 


closing 


and thus conserve the primary metal, 
they are properly regarded as recov- 
tin. of tin chloride 
are handled commercially—stannic and 


stannous salts. 


ered Two forms 


Stannic chloride is 
usually sold either as a water solution, 
called bi-chloride of tin, or as an an- 
hydrous termed _ tet- 


sirupy liquid, 
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prin- 
Stannous 
chloride is sold in the form of crystals 
and is used in 


and is used 


cipally in the silk industry. 


rachloride of tin, 


dyeing and calico 
printing 
Most of 


and 


the tin oxide, tetrachloride, 
other products were made from 
tin-plate from tin 


weighting 


clean clippings or 


liquors left in 
silks. dry chlorine process was 


used to recover the tin from the clip- 


dyeing or 
The 


others rever- 
used to re- 
and a 


pings in some places. In 
furnaces 
the tin 


beratory were 


move large 
recovered in the 
by the elec- 
trolytic treatment of clean scrap, the 


coating, 
quantity of tin was 
form of a tin powder 


powder being sent to secondary. smelt- 


ers The largest recoveries of tin 
were made from the scruff and drosses 
that tin and terne 
plate, and amounted to over 5,000 tons. 


The block tin 


occur in making 


recovery of tin from 
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and old tin cans was 
small. Only one firm re- 
ported using old tin containers, from 
which the tin and solder were first 
sweated and the black plate remelted 
to make sash weights. Two years of 
high for tin have failed to 
bring about any increase in the re- 
covery from used tin cans, and there 
seems to be no present prospect of 
any conservation of the large quantity 
of tin used for tin plate, which now 
finds its way to the unsightly dump 
pile. 

The principal alloys in which sec- 
ondary tin was recovered were babbitt 
and other bearing metals, bronze, 
solder, pewter, and electrotype metal. 
The increase of tin in alloys was 
small probably because the high price 
for the metal the last two years has 
caused the use of less tin in bearing 
metals and solder. 


pipe, tin foil, 
relatively 


prices 


PROBLEMS OF THE BRASS FOUNDER 


What To Do and How To Do It 


Furnace Cover Linings 
What is the composition of the ma- 
terial used for lining covers of oil fur- 
naces for melting purposes? 
ts the 


for making crucibles? 


Also what 


composition generally employed 


Carborundum fire sand makes an ex- 


cellent lining for furnace covers. The 


this 
fire 


mixture recommended for purpose 


follows: sand, 70 


per cent; ground fire clay, 15 per cent; 


Carborundum 


silicate of soda, 8 per cent, and water, 
Add the silicate of 
the water, dissolving it thoroughly, and 


7 per cent. soda to 
mix the solution with the fire sand and 
clay until the latter is of the consist- 
For lining fur- 
the 


which is 


ency of molding sand 


naces a wooden core is made 
of the 
well greased and is inserted in position 
shell of the The fire 
sand mixture is rammed solidly in place 
shell 


sand 


size 
interior of the furnace 


in the furnace 


between the and the 
As the 
is a good conductor of heat, it is so 


in the space 


wooden core. fire mixture 
me- 
times found advisable to 


place two 


thicknesses of asbestos 
of the 
ing is rammed. 

Another 


furnace 


paper next to 


the shell furnace before the 


1: 
1in- 


excellent mixture for lining 


covers contains ground mag- 
This 
mrxture is rammed in place in the same 
the carborundum fire sand 


and is used extensively as a lining for 


nesite brick mixed with coal tar. 


manner as 


the case of oil 
temperature is 


brick 


grade of 


furnaces. In 
the 
comparatively low, the 


electric 
furnaces in which 
magnesite 
can be replaced by a good 
fire brick. 

Crucibles are mixture of 
clay and graphite and such a compound 
can be obtained from almost 
the crucible manufacturers. 
bulk and is_ especially 
adapted for patching cracked and worn 
furnace linings. 


made of a 


any of 
It can be 
purchased in 


Cupola-Melted Brass 
We would like to melt 6,000 or 7,000 
pounds of scrap brass in a 42-tnch cu- 
pola, and we would like to how 
we should proceed to cast this into in- 
got form. 
The 


cupola in 


know 


brass can be from the 


the manner as 
caught in 


tapped 


same iron and 
and 
The 


latter have a capacity of 25 pounds of 


clean ladles 
poured into cast iron ingot molds. 


should be 


metal and should be well tapered inside 
to permit the ingot to drop out easily. 
After being poured, the metal solidifies 
rapidly so that one mold can be used 
repeatedly. When the molds 
too hot they can be cooled in 
but should be 
them off 


become 
water, 
care exercised not to 
sufficient to retain moist- 


The brass 


cool 
can be cast in a 
sand bed, but if the ingots are intended 
for sale, 


ure. also 


the iron mold is recommended. 


Valve Metal 


What grade of ingot brass is suit- 
able for making castings similar to a 
valve body in form? These castings 
must withstand a_ pressure of 180 
pounds, the wall being slightly more 
than % thick. We also 
like to whether sheet steel can 
be coated on side with babbitt 
metal, to a thickness of 1-16 inch. 

A steam metal of the following com- 
will be for this 
Copper, 86 per cent; 
zinc, 4 per cent and 

The most important 


inch would 
know 


one 


position 
class of 
tin, 7 per 
lead, 3 per cent. 
property of 
stand high 
dissolved 


satisfactory 
work: 
cent; 


with- 
from 
being 


metals designed to 
is freedom 
the latter 
held in suspension in the molten metal 
are the casting. It is 
important, therefore, that the metal be 
thoroughly deoxidized before being cast 
into ingot 
for castings, 


pressure 
oxides, as 


deposited in 


form and when remelting 
the 
with 


used 


operation should be 
and charcoal 
liberally as a 
If these suggestions are followed care- 
fully, a material 


made in the tin content. 


conducted care 


should be cover 
reduction can be 
For example, 
an alloy was cast recently in the form 
of 1%-inch valve bodies. The metal 
consisted of copper, 70 per 
lead, 20 per cent and zinc, 10 
The alloy cast without be- 
deoxidized was of no value as 


mixture 
cent; 
per cent. 
ing 
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every casting leaked when a_ few 
pounds pressure was applied. How- 
ever, after the alloy was remelted and 


properly deoxidized, the resulting cast- 


ings successfully were subjected to a 
hydraulic pressue of 390 pounds per 
square inch. This test illustrates the 
great importance of clean metal for 


castings of this kind. 

With the coating of 
sheet steel with babbitt metal, it would 
be necessary first to the steel to 
make the babbitt adhere. It might 
be possible to coat the steel by laying 
the sheet table slightly inclined 
toward the babbitt pot and by adjust- 
ing a roller to tne plate 
with a clearance of 1-16 inch, it might 
be possible to obtain a coating on the 
sheet by ladling the babbitt metal onto 
the steel in a plastic condition and then 
rolling it. Of course, this operation 
would have to be out 
in order to insure success. 


reference to 


tin 


on a 


pass over 


carried rapidly 


Core for Manganese Bronze 


Kindly furnish a silica core sand mix- 
ture for a bronze cylinder. Although 
this metal has been poured at a com- 
paratively temperature, the 
become almost solid and are difficult to 
remove. 

It is doubtful if the silica core sand 
is better adapted for your use than 
the you are employing, as 
the penetration of the core is not due 
to its fusibility, but to its openness, 
the metal seeping in the 
grains of sand. The remedy is to coat 


low cores 


one now 


between 


the core with plumbago rubbed on in 
the form of a paste and not applied 
with a brush. Make a mixture of mol- 
asses water and add plumbago until 
the paste is formed. Then rub this 
paste over the the fingers 
until the core is with a uni- 
form layer, after which the core is 
placed in the oven and dried. To 
make a silica core sand mixture, use 
1 pound of linseed oil to 32 pounds 
of sand and temper to the proper de- 
gree of dampness with clear water. 


core with 


coated 


Acid-Proof Metal 


Kindly furnish us a for an 
acid-proof metal which is to be 
for 


mixture 
used 
casting pipes to be laid in a solu- 
tion of hydrochloric 
The pipes are to be 


acid and water. 
used for conveying 
steam or hot water for heating the acid 
solution when pickling. 

Ordinary lead pipe 
for this purpose, 
reason it cannot be 
substituted and 
alloy will be found to 
quirements: Copper, 8&5 


8 pounds; phosphor tin, 2 
lead, 5 pounds. 


satis- 
for 


bronze 


should be 
but if 
used, 
the 
meet your 
pounds; 


factory 
any 
can be following 
re- 
tin, 
pounds, and 


TAE FOUNDRY 


Silicon Bronze Mixture 
Kindly 
bronze 


silicon 

whether 
it can be hardened or softened as de- 
sired. 


furnish us with a 


mixture and also state 


Silicon bronze usually consists of a 
copper-tin alloy deoxidized with a 
small amount of silicon copper. A 
typical alloy consists of copper, 9) 


pounds; tin, 10 pounds, and silicon-cop- 


per (10 per cent), 2 ounces. Silicon, 
however, should be used as a deoxid- 
izer for copper only and only when 


high electrical conductivity is required. 
In brass the 
is limited to such alloys which contain 
no lead the latter metal 
it forms a silicate that is precipitated 
in the form of a dross on the 
surface of the castings made from such 
alloys. In addition, the castings wiil 
be deeply pitted with the silicate of lead. 
In one experiment made by the writer 


and bronze use of silicon 


because with 


white 


the following alloy was used: Copper, 
86 pounds; tin, 8 pounds; zinc, 4 
pounds, and lead, 2 pounds. This al- 
loy resulted in the production of good 
castings, but to ascertain the effect 
of silicon on the mixture, 10 per cent 
of silicon copper was added to the 
bronze. The _ resulting castings were 
full of lead silicate and the alloy, al- 
though melted and recast three times, 


failed to produce clean castings. 


Porous Castings 
experienced some 
castings made from 


Recently have 


trouble with 


we 


bronze 


a mixture consisting of 90 per cent 
copper, & per cent tin and 2 per cent 
bhosphor-tin. In some cases as high 
as 5 per cent phosphor-tin is used, 
but in all the mixtures the total tin 
content is 10 per cent. The castings 
are porous and leak under pressure. 


The metal is melted under a good cover 
of charcoal. The are about 
114 inches thick and weigh approxt- 
mately 1,000 pounds. We have tried 
various fluxes to overcome this diff- 
culty, but without results. a‘. 

We suggest melting the alloy twice. 
When the first made pour 
into ingots and remelt these ingots for 


castings 


bronze is 


casting. Stir the metal thoroughly be- 
fore pouring each time and _ exercise 
great care to prevent the ingots from 


projecting from the crucible during the 
melting operatiofis. 
tion will 
formed 


oxida- 
thus 
castings. 


Otherwise 
the 
porous 


occur and dross 


will result in 


Manganese Bronze 
Can you 


ganese bronze 


with a man- 
that will develop 


furnish us 


mixture 


a tensile strength of over 65,000 pounds 
per square inch and 20 per cent elon- 
gation? 


An alloy that will meet your require- 
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ments consists of copper, 56 pounds; 
zinc, 42 pounds; iron, 1 pound, 8 
ounces; tin, 1 pound; aluminum, % 


pound and 80 per cent ferro-manganese, 


pound. The iron should be added 
to the molten copper in the form of 
clippings of thin sheet iron and the 
ferro-manganese should be granulated 
and may be charged at the same time 
when the iron is added to the molten 
copper. The metal should be stirred 
thoroughly after this addition to in- 
sure a mixture of the iron, mangan- 
ese and copper. The aluminum then 


is added, followed by the zine and the 
tin. The addition of 1 
lum-copper is 


per cent titan- 
and _ this 
should be incorporated in the bath be- 
fore the 
lined and 
had the 
Tensile 


advisable 
zinc. An alloy made as out- 
with titanium-copper 
following physical properties: 
strength, 85,300 pounds per 
square inch; elastic limit, 42,809 pounds 


treated 


per square inch; elongation, 21.5 per cent 


in 2 inches and reduction of area, 22.1 


per cent 


Mixture for Propeller Wheels 


Kindly furnish us with a good mix- 
for propeller wheels. We 
been using the following, which is not 
satisfactory: Copper, 30 pounds; red 
brass, 56 pounds; yellow brass, 25 
pounds, and lead, 8 pounds. 


ture have 


A mixture for propeller wheels that 


Copper, 


> 


will prove satisfactory follows: 
88 pounds; 
When carefully 


tin, 10 pounds, and zinc, 


pounds. made, the ten- 
sile strength of this mixture will range 
from 40,000 to 44,000 pounds per square 
inch and the elongation should be from 
16 to 20 per This 
fore, is well adapted for making~ small 
The that the 


alloy you are using is not satisfactory 


cent. alloy, there- 


propeller wheels. reason 


is that it contains no tin. The lead 
should be omitted entirely, as a_ sufh- 
cient amount undoubtedly will be con- 
tained in the red brass scrap. The 
mixture which you are using is of 
little value for propeller wheels or 


other castings. 


The North American Selling Co., 120 
Liberty street, New York City, has 
been organized to engage in the sale 
of a line of silver-aluminum alloys 
recently patented by William A. Mc- 
Adams. The castings will be manu- 
factured by the Fulton Foundry & 
Machine Co., Brooklyn, N. Y. These 


alloys have been given the following 
Argalcum, Agalcu- 


Altinum and Alan- 


names: \rgental, 


zan, Macadamum, 
It is claimed that these alloys 


the air, 


cuzan. 


will not tarnish in are non- 


poisonous and can be successfully sub- 
jected to nitric acid. 
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Trade Outlook 


URING the last month operations were re- 
sumed in many shops that were closed dur- 
ing July, and with the exception of cen- 
ters affected by strikes, the melt again is on 

a normal basis. The activity of the pig iron market 
due to the general buying to cover last half require- 
ments indicates that foundrymen are convinced of a 
continuation of present trade conditions through the 
remainder of the year. Foundries specializing in the 
manufacture of. malleable and steel castings have a 
sufficient tonnage on their books to insure operations 


for several months. The Cincinnati and Erie dis- 
tricts are the leading strike centers at present and 
production is at a minimum. The outcome of both 


struggles is being awaited with interest, particularly 
in view of the gradually ascending wage scale in shops 
throughout the country. Large contracts for castings 
have been placed by automobile and motor truck 
builders to cover this season’s requirements, and in 
almost every instance the tonnage far exceeded that 
placed last year. The outlook for the foundry trade 
generally is bright and aside from isolated curtail 
ments brought about largely by local conditions, no 
diminution of the melt is anticipated. The steel 
trade has suffered from a decline in the demand for 
finished products and some price reductions have been 
made. Order books, however, continue well-filled 
and it is believed that a heavy buying movement wi!l 
be started in September, or early in October. Recent 
heavy purchases have strengthened pig iron prices and 
in the leading centers, foundry grades are quoted 
as follows: No. 2, Chicago, $15; Pittsburgh, $14.90; 
Cleveland, $14.75 to $15; Philadelphia, $15.50 to $16: 
Buffalo, $14.25; Birmingham, $11; Lake Superior 
charcoal, Chicago, $15; basic, $15.15 to $15.25, Phila- 
delphia, and $15.15, Pittsburgh. 


Record Pig Iron Production 


EK ARE now producing pig iron at the record 
rate of 33,000,000 tons per annum, according 
to statistics issued by the American Iron and 
Steel Institute. The production of all kinds 

of pig iron for the first half of 1913 amounted to 106,- 
488,602 gross tons, against 15,654,063 tons the last 
half of 1912. In the first half of last year the out- 
put was 14,720,274 tons and comparing the output 
in the first half of 1912 with that of the first half of 
this year, the increase from Jan. 1 to July 1 was 
approximately 17.1 per cent. In this connection it is 
interesting to note that the production of pig iron 
in the first half of this year was 552,584 tons greater 
than the whole of 1908, when the output amounted 


to only 15,936,018 tons. The production of foundry 
iron reached a total of 2,808,364 tons and malleable 
Bessemer 482,902 tons. The number of furnaces in 
blast on June 30, this year, was 304, against 313 

Dec. 31, 1912, and 266 on June 30, last year. The 


number of furnaces idle on June 30, 1913, including 
stacks then being rebuilt, was 160, against 153 on Dec. 
31, 1912. Seven additional blast furnaces now are 
under erection, which will have an annual capacity of 
1,051,150 tons. In addition, eight old furnaces are 
being rebuilt. 
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Personal 
George Warnek has been appointed 
foreman of the foundry operated by 


the Hercules Mfg. Co., Centerville, la. 
| ae 


has 


Lake, consulting metallurgist 
from Bayonne, N. J., to 
1453 Waterloo street, Detroit. 
Arthur: I. affiliated 
Chicago the 
sailed Aug. 
pleasure trip to Scotland. 


removed 


the 
Goldschmidt 
20 


Braid, with 


office of 


Thermit Co., on a 

J. Thurston, formerly affiliated with 
the Co., Seattle, 
now is associated with the Mainland 
W orks, * 
Joseph Sillman, of the Michigan 


Olympic Foundry 


Iron Vancouver, B. ¢ 


Smelting & Refining Co. Detroit, 
has been elected a member of the 
New York Metal Exchange. 

H. FE. Kelly, sales manager and 
treasurer of the Portage Steel Co., 


recently become 
of the 


of that place. 


Youngstown, has 


assistant manager Falcon 
Co. 


Pope 


Bronze 
F. A. 


retary 


resigned sec- 
of the 
Cleveland, and is 


He 
Gartland, former- 


as 


has 
and treasurer Interstate 
Co., 


enjoying a 


Foundry now 


vacation. has been 
H. 
Ill, 
for pleasure and to promote 
the of Henry E. 
Pridmore, molding machine manufac- 
turer, Mrs. E. M. Pridmore, 
accompanied by her two sons, and A. 
accompanied by his 
wife and daughter, sailed for Europe 
from Boston on Aug. 12. During their 
month’s stay abroad, points of interest 
in England, France and Germany will 


succeeded by T. 
ly of Kankakee, 
Both 
business interests 
Chicago, 


V. Magnuson, 


be visited. 

T. J. Peterson has resigned as pres- 
ident and general manager of the 
Peterson-National Co., Buffalo, man- 
core oil, dry core com- 
pound and parting. Mr. 
continue to be affiliated with 


ufacturer of 
Peterson will 


the sell- 


ing department of the Peterson-Na- 
tional Co., and he retains his interest 


in the company. James Johansen has 
been appointed assistant treasurer and 
purchasing agent, with headquarters 
at Chicago, and John Purvis continues 
as manager and also will serve as pur- 


chasing agent at the Buffalo plant. 


Obituary 


While attending a meeting of the 
Southern Stove Manufacturers’ Asso- 
ciation at Chattanooga, Tenn., Henry 


of the Anchor 
New Albany, Ind., 
died suddenly of heart failure on July 


= 


17. Mr. Terstegge had a wide experi- 


Terstegge, president 


Stove & Range Co., 


stove founder and his other 
affiliations 


ence aS a 


business were numerous 


At the time of his death he was pres- 


TAE FOUNDRY 


ident of the Strattan-Terstegge Co., 
Louisville, and was a member of the 
board of directors of the Inter-South- 
ern Life Insurance Co. and of the 


Kentucky Stamping Co. He is survived 


by his widow and six children. 


Temperature of Molten Iron 
By W. J. Keep 
Question.—Should iron be tapped from 
hotter condition than is 
the 
should be 
in fact, much hotter than when poured 
into the mold. The for this 
is that the temperature of the iron is 
reduced by delays in getting the iron 
the mold, melting the 
iron hot, all of the dirt and impuri- 


What Chicago 


HE 


charge 


the cupola in a 
to fill 


Answer.—lIron 


necesary mold? 


melted hot, 


reason 


into and by 


Chicago committee in 
of the 


vention of the allied foundry 


coming con- 


associations is holding fre- 


and making detailed 


the 


quent meetings 


arrangements for comfort and 


entertainment of the many hundred 
be in 
Oct. 15. 


making 


guests who are expected to 
the 
The 
special 
that 


with suitable accommodations and the 


city during the week of 


committee 1s 
the 
provided 


reception 


arrangements with hotels 


sO will be 


everyone 


entertainment committee has some 
novel features in preparation. 
\ joimt 


and 


meeting of the local 
of the Amer- 
Association, 
Metals 


Foremen 


com- 


mittee the officers 
the 
the 


was 


ican Foundrymen’s 


\merican Institute of and 
\ssociated 
held at the La 


Aug. 5. At this 


program for the 


Foundry 
Salle hotel, Tuesday, 
conference a_ tenta- 
tive convention 


will 


was 


adopted. commence 


on Monday, Oct. 13, at the hotel La 
Salle, headquarters for the allied as- 
sociations. On Tuesday morning the 
convention will be opened by an ad- 
dress of wel by Mayor Harrison, 
followed by responses from the visit- 
irs. Several papers of general in- 
terest will also be read at the Tues- 
day morning session. On Tuesday 


afternoon the 


\ssociation 


\merican Foundrymen’s 
and the A 
Metals will 


professional 


merican Insti- 


tute of their in- 


commence 


sessions, which 


lividual 


ll continue until Thursday even- 
Wednesday afternoon will be de- 

ed to entertainment and = arrange- 

nts have been made for a_ special 
» to the north side with luncheon at 


Bismarck Gardet On 


Thursday 








ties will rise to the surface and can 
be skimmed off with the slag. Hot 
iron also permits holding the ladle 
until the metal has attained the 
proper temperature for casting and 


to insure the lowest possible shrink- 
To hasten cooling, return scrap 
added to the in the la- 
dle, and these additions will help to 
separate the impurities from the iron. 
The amount coke used in 
melting iron too hot to pour is more 


age. 


may be iron 


extra of 


than compensated for by the reduced 


casting losses. On the other hand, 
hot iron does not necessarily mean 
increased coke consumption. The 


scrap should be broken the same size 


as the pig iron and care should be 
exercised to prevent charging into 
the cupola, the accumulation of dirt 


on the charging floor. 


Expects Io Do 


evening the annual joint banquet of the 


three associations will take place. \n 


unusual program is being provided for 


this event and the dinner will be unique 
in that there will be no set speeches; 
in their stead special entertainment feat- 
the 


convention a 


ures being presented. During vari- 


ous davs of the special 


program will be provided for the ladies 


This will include a luncheon at Mar- 
shall Field’s on Wednesday, Oct. 15, 
followed by a matinee, at which the 
ladies will see Elsie Janis with Mont 
gomery and Stone in musical comedy 
On Thursday evening while the gentle- 
men are at the banquet, the ladies wil 
be entertained at the Auditorium at 
‘The Whip.” 
Local ( mittees 

\ revised and complete list of the 

membership of the local comn S 


follow S: 


1S as 

General committee: Charles A. Pla- 
mondon, chairman; David R. Forgan, 
treasurer, and H. Cole Estep, secre- 


tary, together with the chairmen of 
the four sub-committees. 

Finance committee: J. A. Galligan, 
chairman; A. N. Hayes, Geo. WV 
Pyott, H. N. Wade, David Evans and 
E. J. Welch. 

Entertainment ymmittee: Charles 
B. Carter, chairman: E. F. Axner, 
Thomas Cummings, James Wood, C 
M. Eddy, Frank Smith, I. E. Burtis, 
J. G. Garrard and James FE. Evans 

Reception committee: William 
Francis, chairman; E. L. Cleveland, 
H. G} Lange G@- S. Barts, - J. FP 
O’Neil, W. G. Greenlee, L. S. Rice, 
Thomas Jones and Irwin McDowell 

Publicity committee: O. J. Abell, 
chairman; A. O. Sonne, H. L. Han- 


son, Richmond Nicholas and Alexan- 


der B. Hawes. 


The Machine Exhibi- 


Foundry & 


390 


+ 


t 
L 


if 


plies, equipment and 


the bulk the 


a majority of 
Amphi- 
foundry 
held, 


assured 


tion Co. announces tha 


the space in the International up of 


theater, where the display of 
will 
Chicago 
exhibit the 
Although 


t 
t 


has 
the 


the 


be and general shop ap 


and shop equipmen 


been sold and is a larger proportion 


t 
i 


The exhibition will 
Friday, Oct. 10. 


largest in history o 


enterprise. foundry = sup- 
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machinery make be equipped with a 15-ton open-hearth 

show, exhibits of ace. L. H. Collingwood, 304 Oliver build- 
ing, Pittsburgh, is general sales agent of the 
company, 


pliances will form 
than ever before. 
open promptly on 


Among the Brass Founders 


Franklin 


, 1 
completed 


3rass Foundry, Reading, Pa., 


a new plant. 


3rass Mfg. Co., Reading, 


Progressive 


addition to its plant. 
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General Industrial Not pe sencle 
a O es Harry Butter, East Cambridge, Mass., scrap 
; metal refiner, contemplates the erection of a 

The plant of the Lancaster Foundry Co., = “4 new buildings are being erected, jew metal refining plant at Dorchester, Mass. 

an “ + »- } ¢ ley > nm! y ' T 1 ‘one >f . id ~ ] cons 10 
ae "ke Ay — hl - : ae i ste e The Rivers a na i ne a . try yer ; A plant for the manufacture of —_— _ 
a controlling interest Bi port, Cont SPUR HSE RRO Ne + Se ee ee ee ee 

eee hive ; é * ae = cs ee ee erected at Hamilton, Can., by G. E. Jobborn. 

Fe SCR OE TERING Oe ee TT ee ee oe The Robert Mitchell Co., Montreal, Can., 
verport Ky. has been organized N Wi jating t installati ot a gra " = i : ee 

f Doe manufacturer of plumbers’ brass goods, wil 
liam Pate as general manager. <A new plan 10 iry. igs 
erect a gray iron foundry. 
is now being built which es a found The Neptune Meter Co City, ; pebble: ae ; 
ee ae eee “ar , P N jy con ee ee as The Excelsior Brass Works, Reading, Pa., 
nit spre: a ro sare Rigs ie 7 ie P is erecting a new plant 100 x 25 feet. This 
tol, Tenn., has hased the plant of OS SE EE OOS se ae eee, eee Cee ake scialty of fine castings 
Dom nn Iron Works at that place and the i ne shop, 75 x 175 feet, also will be ~ de seal ae oe eee 
two works will be consolidated = : — ee " . a a 
The new plant of the Lynchburg Pipe & Jose Horn, 2871 Woodh road, Cleve- E _ ——— . ie ; ie spe geht: 
Foundry Co Anniston, Ala., will be pla is O1 of the organizers of the Collin- Staten Island, N. Y., averneupaieediin get c 
; or : , a copper, will build an addition to its plant, 
in operation in about two months A spe W Foundry Co., which soon will be in- 4 nie ae 
be made of soil pipé corporated with a capital of $10,000, to ” * " 
= a "e eee v é t a gray iron st} Colli vod, O. Wolverine Brass Works, Grand Rap- 
pliance Cc povite hag “ite ean , 2 eS i: r) ( la already purchased, but ids, Mich., has completed a five-story a ou 
the Milwaukee Die Casting C \ specialty er equipment has been obtained. tion x0 its plant which practically doubles the 
is made of die castings. The Montreal Locomotive Works Eta, “Saree: 

Dian Pinan aacniiw. Phoenix. Ags Montreal, Ca is making to its The Gray Iron Foundry Co., Read ng, a.. 
ietlicycareanieed dn)ceabens cre mem lant at Longue Pointe and consi ble new has absorbed the National Brass Co.’s plant 
a a ee ~ pautines Hi ae ulpmen s being added. <A new iron foun and the latter will be remodeled and wi be 

] “ is pero S fF Roo pare f cy, 220 =x 3 feet, is being built and the used as a brass foundry, plating and finishing 
mee shiek peg ee ms rs) was : 1 tified na , achine p is being extended 132 x 220 department of the Gray Iron Foundry Co. 

Willisc: ft foundry. feet. A storage shed. 75 = 120 feet, is be The Unique Brass Foundry Co., Buffalo, has 
ise i : g erected and a 1 traveling cranes purchased a site at Grant street and the New 

The Byesville Machinery & | _ N be installed. f the improve- Y at railroad f t recti ‘ier 
Ee ee eae ee sii mea ea I o1 rai road for the erection of a 
aa hine Aone a) on! UG : ments 1s estimate plant, 50 x 150 feet. A specialty will be 
ing formerly a ‘ » all Gas 3 The Wheeling Steel Casting Co., Glenova, made of manganese, red and yellow bronze, 
ai ite Ca hee eee W.. Va s building a steel foundry which copper and aluminum castings. 
new plant now is being equippe 

The Bridgeport Foundry & Miachine Co., 

Gridgeport, Pa is been incorporated with e ° 
og gor Bere Nees Trade Publications 
Curk, J: < Land and Olive Lenhar Nor 

stow! Pa.; J. J. Murphy, Bridgeport, an ge ees fees i sal m ; < eee 

Resten Ruicbel, Teasee, Pa CC bene R ESS( RS. — An eight-page bulletin able P equipment also is illustrate d and 
SSt by the Chicago Pneumatic Tool Co., described and a valuable feature of the cata- 

The Ch ckasaw Machine & Four : Chicag is devoted to this company’s line of log are the costs covering the machinery, 

= a senn., aan ms close self-oiling, single stage, steam and equipment and supplies necessary for oper- 

. — saerareaeig® 1 . se? ‘e re riven compressors, Illustrations of va- ating plating plants of various sizes. 

para ee git sine artnet Aharty Oe: ae ee ee ee led, FUEL OIL DATA.—In: a 20-page bulletin 

will « Prd ho coperate the plant at ate aS well as dimensions, Capacity tabies, etc. issued by Tate, Jones & Co., Pittsburgh a 

ent ti at tl er of Second an COMPRESSED AIR EQUIPMENT.—In a 1 amount of information _is published 
Winchester streets 1} na 140-page general catal the Ingersoll-Rand covering the burning of fuel oil, which 
Ve ee ee rer ( New York City, illustrates and describes compiled from actual results obtained lu 
aT aera Pe t v aeer s extensive line of compressed air equip- a period of 15 years. Installations of 

5 neluding various types compressors rious types of fuel oil furnaces also are 

ee ge founds y us air rammers, chippi ng ham shown, including open-hearth steel furnaces, 

ers, et This catalog also contains a large heating furnaces of various types, hardening 

° er of tables and interesting data for furnaces, etc A number of tables also are 

New Construction s compressed air. ided which should prove of value to users 

The Fox Furnace Co., Ely O BRUSHES.—In a well-illustrat 36-page Of fuel oil. 

ig new f lletin, the J. W. Paxson Co., Philadelphia, ARC WELDING APPARATUS.—In a 28- 

Th Ajax Cc Cc P a strates and des es its extens ne Of page bulletin issued by the C. & C. Electric 

y concrete s - ristle brushes brooms partic- & Mfg. Co., Garwood, N. J., a new multiple 
The Grant Bros. I ( , in found: = i indus- unit arc welding outfit is illustrated and 

. 7 a > [The types manufac- gescribed. Several operators can work from 

x , : , l the same machine with the use of either 
, <a — Soly x oY . whe gray hite or metallic electrodes. A large num 

. ; ashes ber of illustrations are included, showing vari- 

i" male roe . , dn ous jobs that have been welded, which include 
solic : wn ELECT ROPLATERS’ SUPPLIES.—The the building-up of steel rolls, repairs to ra 

The a oT Works, Si Dieg l 4 catalog of electroplaters’ supplies way yr gear cases, cracked engine frames, 

Cal ™ aaa " ar be W shing materials, issued by E. Reed etc.. the welding of corroded seams, tank 
oer oe 3 » 70 x 8 Burns, Brooklyr N. Y., is an exceedingly and work, etc. Tables are included g 
feet. John C. O Ss manage ( ens work of 136 pages 1 lists ing the actual cost of making ordinary re- 

Th tl Hanks Stove & Rang actically all of the supplies necessary for pairs and test data is presented showing the 

Co Ga W be remove Wes the iting polishing room. Consider- tensile strength of welded metal. 
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publication 


Payment will be made for all contributions on foundry and pattern 
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